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Dear Mr. Twartz,

Please find enclosed the original well report plus five (5)
copies, for the well SUNFISH NO. 2. '

If you have any enquiries, please do not hesitate to contact

us.

Yours very truly,
CORE LABORATORIES AUSTRALIA (QLD.) LTD.

7 Lty

M. MOWATT
UNIT SUPERVISOR
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INTRODUCTION

SUNFISH NO. 2 was drilled by ESSO AUSTRALIA LTD. in the Bass Strait,
Australia.

Well co-ordinates were:

Latitude 382 08' 23.49" §
Longitude : 148  14' 40,31" E

The well was drilled by South Seas Drilling Company's semi-
submersible rig '"'SOUTHERN CROSS", and monitored by Core Laboratories
Extended Service Field Laboratory 802. '

SUNFISH NO. 2 was spudded on 23rd Spetember 1983 and reached a total
depth of 2647 metres on 8th October 1983, a total drilling time of
16 days. The main objectives of the well were:

1. To test the hydrocarbon potential of traps formed by
truncation of Latrobe Group beds against the erosional
top of the Latrobe Group surface. :

2, To test the hydrocarbon potential of the western
culmination of an erosional closure at the top of
the Latrobe Group. :

3. Toassess the up-dip potential of oil and gas zones
intersected in SUNFISH NO. 1.

Elevations were:
Kelly bushings to mean sea level ....,.e0eevucvevesess 21lm
Water depth +...v.... P 1° 11}

Kelly bushings to mean sea bed ....cvveeeeevecveseness 80m

All depths used in this report and accompanying logs refer to depth
below rotary kelly bushings (RKB).

Core Laboratories personnel involved in the logging of SUNFISH NO. 2
were as follows:

M. MOWATT - Unit Supervisor

T. CHARLES - Pressure Engineer
B. GIFTSON - Logging Crew Chief
B. PAULET - Well Logger

P. DENTON - Well Logger

E. DIESPOSTI - Well Logger

M. KISSANE - Well Logger
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RIG INFORMATION SHEET

{ 0) D) 4 ‘4 coMPANY _ESSU AUSTRALIA LTO.

I WELL ___ SUNFISH NO. 2
OWNER SOUTH SEAS DRILLING COMPANY
NAME AND NUMBER SOUTHERN CROSS ( N9 107 )
TYPE : SEMI-SUBMERSIBLE , TWIN HULLED.
DERRICK, DAILL FLOOR | DERRICKs LEE C MOORE, 152°* HIGH X 40°' AT BASE.
& SUBSTRUCTURE LOAD CAPACITY OF 1 000 000 lbs
DRAWWORKS CILWELL E-2000 DRIVEN BY 2 GE 752 ELECTRIC MOTORS.
CROWN BLOCK LEE C MOORE 27458 C. CAPACITY SO0 SHORT TONS.
TRAVELING BLOCK OITLWELL A 500
SWIVEL OCILWELL PC 425
ELEVATORS BYRON JACKSON MODELC GG CAPACITY 350 TON
KELLY & keLLy seinneR | ORILLED 52%"x 50° HEX KELLY
ROTARY TABLE OICWELT A 37% SINGLE ELECTRIC MOTOR
ROTARY SLIPS VARCO DCS-L _
MUD PUMPS TWO OILWELL A 1700PT, RATED AT 1600HP
FOUR MUD TANKS HAVING A TOTAL CAPACITY OF 1200 8BL,AND ONE PILL
[ TANK HAVING A CAPACITY OF 105 B8L.
MUD SYSTEM TWO MUD HOPPERS POWERED BY 2 MISSION 6xB" CENTRIFUGAL BY TWO 100

HP eLECTRIC MOTORS.

DESANDER s 1 DEMCO 4 CONE 12" MODEL NY 124

DESILTER 3 1 DEMCO 4"-16H 16 CONE

DEGASSER s 1 SWACO MODEL N° 36

SHALE SHAKERS s 2 BRANDT DUAL UNIT TANDEM - GHI DUAL UNIT.
BLOW OUTPREVENTORS | THREE SHAFFER L.W.S. 183" - 10 000 psi

Tw0 HYDRIL G.L. 182" - 5000 psi

FOUR VALV CON ACCUMULATORS. 2" - 10 000ps]
WELL CONTROL €QuiP. | CHOKES:2 C.I.W. ABJ H2 2 1/16" -~ 10 000 psi,1 SWACO SUPER CHOKE
TUBULAR DRILLING OC : 65" x 2 13/16" (4" IF TJ)

8" x 2 13/16" (6 5/8"™ HS0 TJ)

9z x 3 (7 5/8" H9O YJ)

HWOP : 5" 501b/Ft GRADE G (63" 0D 43" IF TJ)
OP 3 5" 19zlb/ft GRADE G&E(6 3/8" 00 43" IF TJ)

CEMENTING UNIT HALLIBURTON HT =400 UNIT

MONITORING MARTIN DECKER s MUD VOLUME TOTALIZER

EQUIPMENT 6 CHANNEL ORILLING RECORDER

4 PRESSURE GAUGES

FLOWSHOW INDICATOR

POWER SUPPLY 2 EMD MO 18 DIESEL ENGINES RATED AT TO50 HP TACH
1 EMD MD 12 DIESEL ENGINE RATED AT 1500 HP

DIRECTIONAL EQUIP, -

MISCELLANEOQUS (E.G. RISER, COMPENSATION SYS
RISERSREGAN FC-7 TELESCOPIC 21" 10.bLus: FLERE BTV ERTLRMEN

CASING POWER TONGS:ECKEL 13 3/8"(20 000 ft lbs),20" (35 000 ft lbs)
CMT BULK TANKS:3x1570cu ft.RISER TENSIONERIGWESTERN GEAR,SO'STROKE,B80 000lbs.
MUD BULK TANKS:3x1570cu ft.GUIDE LINE TENSIONERS 3 4 WESTERN GEAR 16 000 lbs,dD'STRUK1

7520-485 (CL 1151)
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WELL INFORMATION SHEET

{}MB COMPANY ESSO AUSTRALIA LTD.
WELL SUNFISH NO. 2 Sheet No. 1 __
NAWE SUNFISH NO. 2
OPERATOR | ESSO AUSTRALIA LTD.
PARTNERS | B.H.P.
RIG OWNER SANTA FE (SSDC)
NAME OR NUMBER | SOUTHERN CROSS
TYPE SEMI-SUBMERSIBLE
LOCATION |LATITUDE (X) 380 08' 23.49" s LONGITUDE (Y) 148° 14' 40,31" E
FIELD GIPPSLAND BASIN AREA BASS STRAIT
COUNTY STATE VICTORIA
COUNTRY AUSTRALIA
DESCRIPTION EXPLORATION APPRAISAL
DATUM Ground Elevation - RKB to Ground Level | -
POINTS Mean Water Depth 59M RKB to Water Level 21M
DATES SPUD 23RD SEPTEMBER 1983 |toTAL DEPTH 8TH OCTOBER 1983
HOLE Depth From |Depth To Bit Size"" |No. of Bits No. of Reamers| Date From Date To Cased |Logged
SIZES 80 | 218 26 1 0 23/09/83 4/09/83 | Y N
218 809.2 17% 1 0 26/09/83 26/09/83 | Y Y
809.2 2647 124 6 0 28/09/83 1 8/10/83 | N Y
DRILLING Depth From | Depth To Weights Type
FLUID 80 218 8.6 TO 8.6 SEAWATER
218 809.2 18.6 TO0 8.8 SEAWATER GEL
809.3 2647 8.6 T09.8 SEAWATER GEL
TO
TO
TO
TO
T0
WIRELINE Depth From | Depth To Hole Sizd' | Date Run Logs Run
LOGGING 806 80 12% 27/09/83 | BHC-GR-CAL
2647 794 12 8-9/10/83 DLL-MSFL-GR
2647 794 12% 9/10/83 | LDT~-CNL~GR
2647 794 12% 9/10/83 | BHC-GR
2647 794 124 9/10/83 | HDT
- - 124 9-10/1083 RFT'S 1, 2
2647 1550 12% 10/10/83 | SHDT
- - 124 10/10/83 | WST
RISER, Depth From |[Depth To 10D " [1ID " |Weight |Grade |Threads |Date Run Cement| Stages |Excess
NG & 0 80 22 21 -- RISHR —
80 201 20 19.124194.4 |X52 |JV BOX |25/09/83 |BClOl 1 =
80 794 13.375/12,615(54,5 |54.5 |K55 27/09/83 | RC1QN 1 -

7620-484 (CL 1150)




WELL

COMPANY

ESSO AUSTRALTA LTD.

SUNFISH NO, 2

WELL INFORMATION SHEET
(SUPPLEMENTARY)

Sheet No.2 __

WIRELINE LOGGING (continued)

Depth | Depth | Hole Date
from to size run Logs run
- - 125" 11/10/83 CST 1, 2, 3




PROGRESS LOG
ESSO AUSTRALIA LTD

SUNFISH NO. 2
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SET 28" CSG
w.0. W
SURFACE |LOGGING
SET 13 /8" CSG
1008
2008
T. D.
FINAL LOGGING, P.' & A.
3000




WELL HISTORY

22th September 1983. Towed to new location and started to run
the anchors.

23rd September 1983. Finished running the anchors. The guide base
was run and the hole was spudded at 1315 hours with a rerun bit
(0SC 3AJ plus a 26" hole-opener). Drilled down to 218m. Cleaned
the hole by displacing it with Hi-vis mud. POOH.

24th September 1983. Attempted to run the 20" casing but it got
hung up about 5m below the guide base, so the casing was pulled
back to surface. Reamed to T.D. and circulated the hole clean,
(A bridge had developed at the top of the hole) Due to bad
weather a wiper trip was made.

25th September 1983. POOH. Ran, and set the 20" casing at 201m,
Ran the stack and riser.

26th September 1983. RIH with NB 1 (HTC 0SC 3AJ, 17%"), and drilled
cement from 189-218m. Drilled new hole down to 809m. BG rose
gradually to 10 units (from O units at 340m). Maximum gas was 24 units
(715m). Circulated bottoms-up, then conducted a wiper trip.

27th September 1983. Trip gas was 5-7-4 units, POOH, then
Schlumberger made one logging run (BHC-GR-CAL). The 13-~3/8"
casing was then set at 794m. Tested the stack,

28th September 1983. RIH with NB No, 2 (HTC J1, 12%") and drilled
cement from 769m. 6m of new formation was drilled (809-815m)
before making a PIT at 815m. (17.3 ppg E.M.W,, no leak-off).
Drilled ahead to 1242m, Maximum gas was 9 units (1222m) over a
background of 4-6 units.

29th September 1983. Continued drilling through the Lakes Entrance
formation. The mud was weighted up to 9.3 ppg at 1400m in antici-
pation of the Latrobe Group. ROP's were generally 20-40m/hr, but they
dropped below 20m/hr at 1608m. Bottoms-up were circulated from

1611m. Since this sample contained sand the bit was considered
unsuitable, and so it was pulled. On the trip out, the hole was

found to be tight: 20 Kips overpull was required between 1320~

1200m; and 50 Kips between 900-930m. RIH with Bit No. 3 (HIC J22,
12%"). Reamed from 876-940m.

30th September 1983. Continued reaming/washing to T.D. Trip gas
was 3-39-2 units. Drilled to 1867m. Flow-checks were made, and
bottoms-up were circulated at the following drill-breaks:

1619m ..... no flow, 18 units gas, no show,
1629m ..... no flow, 2 units gas, no show,

A further flow-check was carried out, at 1862m, in response to a
small pit gain of 4 bbls (no flow). Maximum gas for the day was
47 units (Coal, 1775m) and the background was 2-4 units.



1st October 1983. Drilled ahead to 2000m, where it was decided to
pull the bit due to low rates of penetration. Swabbed the hole on
the first 2 stands out, so the string was ran back in the hole.
Circulated bottoms-up: 1-12-2 units. POOH, experiencing severe
overpull (maximum 150 Kips) on the first 20 stands. RIH with bit
No. 4 (J22, 12%").

2nd October 1983. Reamed tight spots down to T.D. Trip gas was
0-1.2-Tr units, and the maximum reaming gas was 41 units. Drilled
ahead to 2178m. Maximum gas was 8 units (2060m, Coal) over a back-
ground of 0-2 units.

3rd October 1983. Drilled 12%" hole to 2259m., At this point a
precautionary wiper trip was made, of 22 stands. Wiper trip gas
was 1-190-6 units. Drilled ahead to 2333m, encountering volcanic
rocks at 2308m. Maximum gas for the day was 11 units (Coal, 226Im),
and the B.G. was 0-1 units.

4th October 1983Drilled ahead to 2335m. Due to low rates of pene~
tration the bit was pulled (graded at 8-6-%). Survey was 30. RIH

with Bit No. 5 (J33, 12%") and drilled to 2399m. Penetration

rates were slow in the volcanic section of the Latrobe Group (2-9m/hr).
Gas levels remained very low, around 1 unit for today's drilled interval.

5th October 1983. Drilled to 2505m. Conducted flow-checks at the fol-
lowing drill-breaks: 2449m, 2494m (both negative). The kelly-sub
saver washed out at 2419m, causing a loss in pump pressure. It was
removed, but not replaced. Gas values were low in this section of

the Latrobe Group, remaining below 2 units throughout the day.

6th October 1983. Drilled less than a metre, before deciding to pull
the bit due to very low ROP's (less than 2m/hr). Only 9m had been
drilled in the previous 5 hours. Tested the stack, Ran back in the
hole with a medium-soft formation insert bit (J22, 12%"). Reamed

the last three joints to bottom and drilled to 2524m. Trip gas was
0-11-1 units. Maximum gas was 3 units (2522m), and the background
gas was below 1 unit.

7th October 1983. Drilled ahead to 2578m, at which point the bit was

pulled due to very low penetration rates -~ the J22 bit appeared to be
unsuited to the lithology of quartzitic sandstone, chert and dolomite.

(A hard formation bit is required). Flow-checks were made at 2528 and 2537

2537m (both negative). Maximum gas for the drilled interval was
18 units (from Coal and Sand at 2528m) and the B.G. was 0-1 units.

8th October 1983. RIH with a medium~hard formation bit (J44, 124",

NB No. 7). Drilled to 2647m. A decision was made to run intermediate
logs at this point, so after an 8 stand wiper trip (T.G. 1 unit) the
bit was pulled. The Strzelecki Group was encountered around 2635~
2640m, the sandstones giving way to interbeds of siltstone and
sandstone. Flow-checks were made at 2590, 2594 and 2632m (all
negative). Maximum gas in the drilled interval was 4.4 units over

a B.G. of 1 unit. Schlumberger commenced logging:

DLL-MSFL-GR



9th October 1983. Schlumberger made the following logging runs:

DLL-MSFL-GR (continued)
LDT-CNL-GR

BHC-GR

HDT

RFT No. 1

2647m was finalised as T.D. for SUNFISH NO, 2.

10th October 1983. Schlumberger continued logging:

RFT No. 1 (pretests only)

RFT No. 2 (sampled at 1616.8m)
SHDT (stratigraphic dipmeter)
WST (velocity survey).

11th October 1983. Schlumberger shot sidewall cores (3 rums).

Commenced P & A program.

12th-14th October 1983. P & A program.
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LITHOLOGY SUMMARY

Gippsland Limestone

The top of the Gippsland Limestone consisted of Calcarenite;

light grey in colour, firm to moderately friable, a coarse granular
texture with minor clay matrix. Biogenic fragments were common
including Bryozoa, Forams, Ostracods and shell fragments,

In the lower region of the Gippsland Limestone the presence of
Claystone (20 - 50%) was found being light grey, very soft, very
calcareous and dispersive. The Calcarenite in this region showed
an increase in hardness and a development of a fine grained to
crystalline structure, with biogenic fragments rarer and traces

of glauconite.

Gas throughout the formation was typically 5 - 10 units of Cl.

Lakes Entrance Formation

The Lakes Entrance formation consisted of a homogeneous Claystone/
Calcisiltite: medium grey in colour, grading soft-firm to hard
with depth, very calcareous, texture varied between calcareous
claystone and argillaceous calcisiltite. Traces of biogenic
fragments and glauconite were found thrbughout.

Gas was 5 units of C. in te upper section of the formation (950 -
1320m). In the lower section the gas averaged 1 unit of Cl'

Latrobe Group

The top of the Latrobe Group consisted of Sandstone, Siltstone and
Coal.

The Sandstone was of two types, predominantly loose quartz grains,
clear to frosty, medium to granular in size, subangular to dominantly
subrounded, moderately to well sorted with traces of pyrite. Good
visible porosity was inferred but no shows. The second type of
Sandstone was white to light grey in colour, medium to coarse grained
aggregates, subrounded, hard to brittle, well cemented with calcite
and siliceous cement with very poor visible porosity and no shows,
The Siltstone was brown to brown-grey, soft to firm, blocky to

patey, argillaceous and carbonaceous, The Coal was black to
brown-black, firm to hard, silty grading to carbonaceous Siltstone

in tecture.

The Coal/Carbonaceous Siltstone gave an instant blooming bright
cream yellow fluorescent cut.

A gas peak of 17 units Cl C. was found on entering the top of the
Latrobe Group. Peaks of gas ?15 - 20 units) were then encountered

on drilling the Coal/Siltstone beds consisting of C. - C4. The

pure Sandstone regions averaged 1 unit C1 - C3 of gas.

The lower Latrobe Group consisted of interbedded Sandstone, Siltstomne,
Coal and Volcanics.



The Sandstone being loose quartz, translucent to transparent,

fine to very coarse grained, angular to sub-angular, moderately
sorted. Traces of aggregates of fine Sandstone and pyrite were
found throughout. Good visible porosity was displayed. The
Siltstone was brown-grey in colour, soft to firm, blocky to sub-
fissile, very argillaceous grading to shale and very carbonaceous.
The Coal was black in colour, hard, angular with concoidal
fracturing present. Volcanics were encountered in the lower
Latrobe from 2310m. They had appeared to have undergone weathering
as they were found in a clay matrix, The colours ranged from pale
green to buff to red brown to grey to white. Individual grains
were found to be hard and some micro-crystalline texture was
observed. A minor amount of Chert was found in the lower section
being grey in colour, very hard and of an angular shape.

Gas throughout the lower Latrobe was typically 2 - 5 units of C1 -
C, with C, present in the larger peaks associated with Coal/

S%ltstone4beds. In the Volcanic region the gas was below 1 unit.

Shows were found to be present in the sands beneath the Volcanics
at 2530m. These produced a bright gream white fluorescence with
a slow diffuse cream white cut.

Strzelecki Group

The Strzelecki Group was thought to be encountered at 2635m, It
consisted of Siltstone and Sandstone,

The Siltstone was light brown to light brown grey in colour, soft
to firm, argillaceous in texture, with carbonaceous flecks, The
Sandstone was brown to brown grey, moderately friable with fine to
coarse grains, sub-angular to sub-rounded, The grains were poorly
sorted in a brown silty argillaceous matrix with carbonaceous
flecks present.

The gas in this region was 1 - 5 units of C1 - C3.
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INTERMEDTIATE EXTENDED SERVICE INTRODUCTION

The Core Laboratories Intermediate Extended Service Package includes
gensors, recorders and computer facilities useful in the drilling
eperation, for the detection of abnormal Formation pressure, and the
optimization of drilling,

Presented graphically an Core lLaboratories 1.E.8. loqgs (discussed
individeally in the following section of this report) are the various
functions necessary for well control, abnormal formation pressure
detection and drilling optimization,

Other available services include electric log interpretation programs

for the wellsite geologist, hydravlics (synthesis and analysis), well
kill, cost per foot, bit nozzle selection, swab and surge created by pipe
movemaent, and bit performance programs for the drilling engineer.

Cere Laboratories [.E.8, logs include the following :
TVELS, PRESSURE LOG

Information pleotted on this log includes formation pore pressure, mud
weight in and formation fracture pressure, This is plotted on linear
agraph paper at a vertical scale of 1:5000. .The formation pore pressure
and fracture pressure gradients are hased on all available information.
This ia the conclusion log, therefore the information may he modified by
results from formation drill stem tests, data from adjacent wells, kicks,
R.F.T.'s, and formation breakdown testa,

CORE LAR DRILL DATA PLOT

Thi=s plot, which is drawn while drilling is in proegress, is the primary
tool by which formation overpraessure is detected. Drawn on a 1:5000 scale
it is particularly useful in that five plots are draun side by side,

and thus any ftrend can be readily recognised.

The main plet dis that of the corrected "d"exponent, which is presented
on a logarithmic scale. The "d" exponent was first developed by Jorden
and Shirley in 1966 to assist in interpreting rate of penetration data
hy normalizing for rotary speed and weight-on-hit per inch of bit diameter.

The modified "do" exponent was proposed by Rhem and McClendon te compensate
for increases in mud weight, This involves multiplying the standard

"d" expanent value by the inverse ratio of the mud weight., A multiple

of 2 ppg was used for convenience to return the magnitude of the “"dco*

to a comparable value of it’s uncorrected state, In this case, a multiplier
of 10 ppg was used. The equation for "dc" is therefore !

¢ RGP D
L) o e
(RPMx60 ) 10
Fa d c £ ieae s cees ses wone a1on 4404 e sene 1ees <ros s0mm same 22ve sere bees seme sbme sooe one ven VR
{ WOBRx%12 ) MDT
Y - R T

(Rit diamxtigo@)



Deviations from the normal "dao'"s trend may be interpreted as being

due to a change in formation pore pressure. An equation derived by Eatoen
is used in an attempt to evaluate pore pressure from deviations in the
"dots plot, This methoed of ocverpressure detection can be fairly accurate
for homogeneous shales, but where the sand/silt/shale ratio varies a
great deal, inaccuracies often occur.

The other main plots are a logarithmic rate of penetration, which
complements the "do'"s plot and & linear plot of total mud gas,

Shale densities are also plotted on a linear scale in order to show

up a decreasing density trend, and hence & possible transition into
abnormally pressured shales. The points are determined by measuring the
density of air-dried shale samples in an accurately calibrated liquid
density column,

An interpreted lithology column is also included on the log, as is a
plot of mud density in , to assist in interpretation. All relevant
information, such ag casing poeints, bhit runs, etc., are alsoe included.

LES, GEO-PLOT LOG

This is ploetted by the computer while drilling is in progress. At a

later date this plot can bhe re-run on different scales to suit the client,
The data is stored on magnetic tape during the drilling operations,
Functions plotted on this log are t rate of penetration, corrected

"d" exponent, hreak-even analysis, formation pore pressure, sud density in
and formation fracture pressure,

# Geo-plot is included din this report, at a scale of 1:3000.

TVEVE, FLOVBLINE TEMPERATURE, FLOWLINE TEMPERATURE END-TO-END PLOTE

Flowline temperature and end-to~end plot of flowline temperature are

the two main plots relating to the temperature of the returning drilling
fluid., These are ploetted on a vertical scale of 1:3000, The use of these
nlots as an indicator of the presence of over-pressure takes secondary
role to the T.E.S8, dreill leg., Continvoeous ohservation of flowline temperature
may indicate an increase in geothermal gradient. Factors affecting
temperature are noeted on the log, such as new bit runs, changes in the
circulation rates, circulating cuttings out and the addition of water
and chemicals to the active mud system. Hince the geal of the end-to-end
plet is to provide a representation of the geothermal gradient, all
surface changes which woeuld cavse artificial changes in ths flowline
temperature are disregarded,

ELECTRIC LOG PLAT

A plot of shale resistivity (ohm-metres squared/metre), sonic travel

time (microsecoends per foot), hulk density (gm/cc) and neutron

porosity (%), is made uvsing data supplied by Schlumherger., Two-cycle
semi~log paper is used, with a vertical scale of 110000, As far as possible
only clean shale peints are selected and plotted. The relatively

comppressed vertical scale makes deviations from the normal compaction

trend sasier to didentify,



PROGRESS LOG

This is the traditional presentation of footage against elapsed time
in days. It shows actual drilling time from spud to total depth,

DATA RECORDING

DBata is recorded on tape while drilling, hoth as raw input numhers and
computer calculated numbers., This data can he accessed later for use in
interpretative programs or to review data, Comprehensive data lists are
wncluded in this report.

MUD DATA GHEETS

These are a record of the mud properties while drilling, and are
derivaed from the mud engineer’s daily report.

DRILLING PARAMETER PLOT

The drilling parameter plot shows  rate of penetration, weight-on-bit,
rotary spesd, pump pressure, hydrauvlic borsepower, impact force and

Jet velocity, This plot is derawn by the computer and is designed to aid
the drilling engineer in drilling optimization, The scale chosen here
e 1:5000,

HYDRAULIC ANALYSES

During drilling, roeutine hydraulic analyses are calculated hy the

computer, and these are made available to the drilling engineer. This report

includes a sample hydravlics for each 100 metres,

GAS COMPOSITION ANALYSIS

Foar each significant gas show the chromatograph results are analysed
using two technigques ;-

1, Log plot
2, Teiangulation plot

Bath plets are included in this report.



GRAPHOL.QG

This is plotted on the industry-standard form on & vertical scale of
1:5%00, Rate of penetration is plotted in metres per hour, together with
mud gas chromatography results, Toetal gas is also plotted, and a
percentage lithology loeog is drawn., A lithology description is presented
in an abbreviated form, ALl relevant drilling data is included, as is
bhit and mud data,

MIGCELLANEQUR

Various data collected from this well are also included din this report
for reference. These include formation leak-off test data, and R.F.T.
and well test data where appropriate.



CORE LARORATORTES EQUIPMENT

Core Laboratories Field Laboratory 802 monitoring equipment includes
the following

A FMUD LOGEING

B

]

14,

T.H.M, total gas detector and recorder,

Hot Wire total gas detector and recorder,

F.L.D. (Flame JTonization Detector) chromatograph and recoerder,
Gas trap and support equipment for the above,

Rate of penetration, recorder and digital display.

Pit volume totalizer, recorder and digital display,

Digital depth counter,

Two integrated pump stroke counters, with digital display,
Ultra-violet fluoroscope,

Hinocular microscope,

B, INTERMEDIATE EXTENDED GERVICE PACKAGE

Hewlett Packard 92825R desktop computer.

Hewlett Packard Q8778 plotter

Hewlett Packard 26314 printer,

Two Hewlett Packard R621P visuval display units, {(ene located in
client’s office),

Hookload/ueight-on-bhit transducer and recorder.
Rotary speed tacho-generator and recorder.
Stand-pipe pump pressure transducer and recorder.
Mud Flow out sensor and recorder,

Mud temperature sensors and recorders {in and out),
Mud conductivity sensors and recorders (in and nut),
Fotary torque sensor and recorder.,

Ghale density apparatus,

Hydrogen sulphide gasg detector,

Carbon dioxide gas detector.

the



CORE LARORATORTES MONITORING EQUIPMENT
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REPTH
Depth registered every 0.2 metres and rate of penetration calculated each
metre Cor every 0.2m while coring), ROP displaved on digital panel and
chart,

WELTGHT-ON-RIT

ot 00ve tome 410e sr0s maes sase besa 4roe axes ses sres TRAL

A Tece 01000 psi, solid state pressure transducer is connected to the
rig’s deadline anchor., The weight-on-bit is calculated in the Rig
Functions Panel, and displayed (with hookload) on a digital meter and
recordar chart,

ROTARY SPEED
Thie is a DC generator for which 1 velt = 100 rpm, and which is helt-
driven from the rotary drive shaft, The value is displaved on a digital
meter and recorder chert,

PUMP PRESSURE

This dis & Tyco 085000 psi transducer mounted on the stand-pipe manifold,
The pressure is displaved on a digital panel meter and recorder chart,

PIT QUOLUME

Six dndividual pits can be displayed on the meter, The pit volume total
is caloculated in the PUT panel and displaved on a digital meter. The
gsensors are vertical floats driving potentiometers accurate to +/-

1 barrel. Each sensor is equipped with a wave compensating device,

I addition, a sensor is fitted to the rig’s trip tank, so that hole
Fill—up during trips may he closely monitored. A recorder chart displays
the levels of the active pits, the pit volume total, and the trip tank.

PLUMP BTROKES

These are the limit switch type, counting individual strokes. The Pulse
Data Box can monitor one or two pumps individually or integrate the
total number of strokes from boeth pumps, The pump rate per minute is
displayed on a recorder chart,



ROTARY TORGQUE

A American Aeraspace Controls bi-directional current sensor is
clamped over the power cable of the rotary table motor. Torque is
displayed on a digital panel meter and recorder chart,

MUD TEMPERATURE
This is a platinum prohe resistance thermometer, calibrated 0-100 deqg. .
Temperature in and out is displaved on a digital panel meter and

chart recorder,

MUD CONDUCTIVITY

A RBalsbaugh electrode-less conductivity sensor contains twe toroidally-
wound coils and a thermistor enclosed in a donut-shaped housing. Current

is induced into the mud by the primary coil and is sampled hy the secondary
coil, the amplitude of the current being directly proportional to the
conductivity of the mud,

ALl the sensors are 5 to 24V DO powered with the exception of the air
triven gas trap. Along with monitoring and maintaining the above
gaquipnent, Core Lab performed other duties...

CUTTINGS

Hiceroscopic and ultra-violet inspection of cuttings samples at
nredetermined intervals, Dry samples were washed, dried and boxed. Wet
samples were washed, sacked and boxed, Geochemical samples were canned
and hoxed,

LAk

The T.H.M, accurately determines hydrocarbon concentrations up to
100% saturation,

2. Flame JTonization Detector chromatograph.
The F.I.0., is capable of accurate determination of hudrocarbon
concentration from C1 ta Lo+,

J.Hot Wire gas detector (Wheatstone Bridge type),
A hack-up syvstem For total gas detectiaon,

SHALE DENSITY
Manuval determination of shale density in an accurately calibrated
variable density ligquid column,



. FSP PLOT DISCUSSTONSG AND CONCLUSTONS



ESP PLOT DESCRIPTIONS AND CONCLUSIONS

SUNFISH NO. 2 was drilled in the Gippsland Basin, Bass Strait.
Overpressure had been indicated during the drilling of SUNFISH
NO. 1, well into the Strzelecki Group, and the same geopressure
regime was expected for the No. 2 well, However, the equivalent
depth of overpressure was not in fact encountered in SUNFISH

NO. 2 due to a revision of the programmed T.D. Subsequently, the
following discussion relates to supposed normal pressure zones

in the well.

Core Laboratories Field Laboratory 802 continuously monitored
and calculated various pressure detection parameters, the
principle factors being plotted on the "Drill Data Plot" (See
appended plots).

The "Drill Data Plot" shows, amongst others, the trend of the
corrected 'd' exponent. This appears fairly scattered from the
sea-bed down to a depth of 1270m. This pattern is typical of

the poorly consolidated limestone encountered in this area, where
drilling is achieved more by extrusion due to the jetting action,
rather than rotation, of the bit. A normal trend is established
between 1270 and 1610 metres, below which a scattered trend
exists down to T.D. This scattering is generally "mormal" through~
out, although it is exaggerated at the: top of the Latrobe (1610 -
1690m) due to a change in lithology from calcareous siltstone/
claystone to sandstone.

At 1610m, there is also an increase in background gas and a drill-
off trend. Although this was assumed to have been caused solely by
the change in lithology, Schlumberger's RFT data indicated that

the pore pressure had increased from 8.4 to 8.5 ppg in this zone,

as well.

Below the volcanic section, another drill-off trend exists, (naturally
enough), and it was associated with a minor increase in B.G. Without
connection gas appearing however, this was thought to be caused by
lithological characteristics, but RFT data again indicated an increase
in pore pressure, from 8.5 ppg, gradationally up to a maximum of 8,8 ppg
at 2420 metres. Below that depth the pore pressure decreases to

around 8.5/8.6 ppg, and remains at that level down to T,D.

No connection gas was detected during the entire well, and trip gas
peaks showed no abnormal trends; hence it was concluded that SUNFISH
NO. 2 had been drilled suitably overbalanced.

A curve representing formation pressure was drawn, fashioned by the
pretest data from the Repeat Formation Tests, and the curve can

be seen on both the Geoplot and Pressure Plot (see the appendices
at the end of this well report).

No reliable conclusions can be drawn from the Temperature Plot due to
the periodic treatment of the mud system masking any temperature changes
which might be attributed to geothermal trends. The thermal

gradient of SUNFISH NO. 2 was calculated to be 1.25°C/feet,.and

the bottomhole temperature at 2647m was extrapolated to 107.1 C.



Overburden gradient calculations and a plot of the gradient are
included in the report. It was not possible to derive a true
fracture gradient as no L.0.T.'s were performed, One P.I.T. was
made, just below the 13-3/8" casing shoe (17,3 ppg E.M.W. at
815m). Based on this information, the fracture gradient on the
Pressure Plot was drawn, the shape of which in turn was based

on data from wells in the U.S. Gulf Coast Basin, The curve

was then offset to match local data. A true fracture gradient
for the Gippsland Basin cannot be drawn until abundant leak-off
data is available.



ESTIMATION

B.H.T,

7.
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ESSO AUSTRALIA LTD. SUNFISH NO.2
4 EXTRAPOLATION PLOT TO FIND B.H. T. AT 2647m
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118 L

TEMPERATURE (<DEG ©)
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CORE AR

STRATGHT LINE LEAST SRUARES REST FIT

TIME ON A LINEAR BCALE AGATINGT

TEMP ON A LINEAR SCALE

ENTEREDR DATA:

DaTa BET & TIME TREMP
1 0. 1667 G9.7
b 0, 0833 Q5.0

it 0, a5 101.0
4 0.,043% 104.0

COEFFICTENMT & CONSTANT:

¥ om o om, X b ¢ owhere o= 1, 024810468 02 and o =  1.0713401E (02

THNTERPOLATED DATA:
TIME TEMP

p.oonn 107 .1
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8., OVERBURDEN GRADIENT CALCULATIONS AND PLOT



DEPTH

QUERBLIRDEN GRADTIENT CALCULATIONS

Vo ametres

BULK DENSITY . . . . . . . . . .g;m/cc

OVEREBURDEN PRESHURE INCREMENT., .psi

CUMULATIVE OUERRURDEN PRESSURE .psi

OVERBURDEN PRESSURE GRADIENT . :pﬁi/FT

QUERRURDEN FRUTVALENT DENSITY.

BULK DENSITY TaAKEN FROM AVERAGED F.D.C. LOG,

LOG FOR

SECTIONG WHERE THE F.D.C. LOG I8

NOT

Founds per gallaon

OR FROM SONIC

AVYATLARLE,
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SUNFISH NO. 2
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CORE LAB SIDEWALL CORE GAS ANALYSIS DATA SHEET SHEET # 1

COMPANY ESSO AUSTRALIA LTD. LOGGING SUITE NO.

SUNFISH NO. 2

WELL
N | DEPTH cli c2 c3 ce cs cé COMMENTS
M) PPM PPM PPM PPM PPM PPM
11 | 2559.4 34 22 171 125 47 22
12 | 2556.5 15 10 22 59 87 68
13 | 2553.4 51 15 17 29 53 76
14 | 2551.7 26 11 16 27 33 54
16 | 2547.6 15 TR
17 | 2546.1 103 51 52 20 11 22
18 | 2541.7 19 12 26 27 28 24
19 | 2534.8 32 22 61 67 53 43
21 | 2527.1 823 4287 1969 692 321 197
58 | 2060.7 171 51 132 269 455 526
71 | 1330.0 575 10 5 5
72 | 1315.0 720 41 26 10 10 24
75 | 1268.0 257 10 7 4 10 19
85 | 1618.8 308 1247 1829 2694 1930 1534
86 | 1618.2 68 247 1407 923 375 263
87 | 1615.7 68 62 501 673 563 274




CORELAR DATA SHEETS
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CORE LABORATORIES

R.Fo To

DATA SUEET - SAMPLING DATA

COMPANY : ESSO AUSTRALTA WELL
TD.

SUNFISH NO. 2

RUN No, : 2 PRESSURE GAUGE TYPE : HP LAL_ i
L N
CHAMBER No.’ 1 2
CHAMBER CAPACITY (LITRES) |22.7 10.4
CHOKE SIZE (INCHES) 1.030 .030 OIL PROPERTIES CONT,
SEAT MNo. ) ~_12/39 2/40 ODOUR o
DEPTH ( M) (from RKB) 1616.8 | 1616.8 POUR POINT  ( )
A RECORDING TIMES COMMENTS
TOOL SET 09:34:45 (c)WATER PROPERTIES
PRETEST OPEN 09:35:00 RESISTIVITY ( )
TIME OPEN 01:00 Cl (frm, resis)( )
CHAMBER OPEN 09:36:10/ 10:00:0f |Cl (frm. titrat)(PPM)| 18,000
CHAMBER FULL 09:46:35 N (PPM )| 110
FILL TIME 10:25 o 7
START BUILD UP 097%6:35 OTHER TRACERS
FINISH BUILD UP 09:58:30 ¢ )
BUILD UP TIME 11:55 DENSITY (D)
SEAL CHAMBER 09:58:30 FLUORESCENCE
TOOL RETRACT 10:24:09 |[COLOUR
TOTAL TIME 23:45 24+ 0Q COMMENTS
B SAMPLE "PRESSURES
THP (PSIG) 641 (d)OTHER SAMPLE
ISIP (Ps1A) 2320.4 12320.0 PROPERTIES
IFP (Ps1A) 403.9
FFP (ps1a) 1324.3 F MUD PROPERTIES
FSIP (ps1A) 316.2 TYBE SEAWATER GEJ,
FHP C ) 5647 0 RESISTIVITY ( M) -226 @ 17.8°C
TEMP., CORR, ( ) Cl (frm.resis.,)(PPM) | 29,000
COMMENTS Cl (frm,titrat)( )
C__TEMPERATURE | N0,Drld/1st.cire( )
DEPTH TOOL REACHED(M) [ 1650 pH
MAX.REC, TEMP.( O p) 174 OTHER TRACERS
TIME CIRC, STOPPED 17:20:8/10/83 ( )
TIME SINCE CIRC, 39:10 DENSITY (prG) [ 9.4
D SAMPLE RECOVERY G GENERAL COMMENTS
SURFACE PRESSURE(YSIGY 1180
VOL. GAS (CUFT ) 40.45
VOL. OIL (LIT. ) 10.25 .
VOL. WATER @IiT.)4.75 CHAMBER 1 HAD A SLOW LEAK ON THE
VOL, FILTRATE ( ) PACKER. ,
VOL, CONDENSATE ( )
VOL. OTHER EMULS{LIT. ) 0.50 CHAMBER 2 - THE MARTINEAU PROBE
E_ SAMPLE PROPERTIES USED WOULD NOT OPEN.
(a) G et (PPM )[13183%
A |[e2 (PPM )] 105553
S [e3 (PPM )| 3317
ch (PPM )| 923
C |c5 (®PpM )| 234
0 |cb+ (PPM )|261+
M | CO9 Z_ )H]o.8
P HyS (®PM )Hio
(b)OIL PROPERTIES
DENSITY: |HYDROMETER |48.5
( API) REFRACTOMETER
REFRACTIVE INDEX
COLOUR GREEN-BLK
FLUORESCENCE CRM TO BL-WH
GeOuR. (5CF/STB) 628.9 |
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COMPANY ¢ FSS0 AUKTRALIA LTD DATA FROM RETH

WELL, SUNFISH NO.2
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ELoML b (MSL)
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RIT RECORD

o)
e
—
il
B}
i~

RIT CORT .

JET SIZE . o o 0
REPTHS .

HOLE MADE.

DRILLING TIME., . . . .
AVERAGE ROF, o o
AVERAGE CORT/METRE . .

EIT CONDITION. . . . .

ITnches

Australian dollars

Thirtv—-seconds of an

Metres

Metres

Mours

Metres/hour

Australian dollars

Teeath

Bearings

Gauge ., ., . . Inches

inch



N BIT RECORD
lr4 company SO AUSTRALTA LTD.
W ) welL SUNFISH NO. 2 Sheet No._1_
S/NO  [Bit No. [Make  |Type ADC  Isize  [dets Depth In [Hole | Dritiing O Bottom K |%3"9"Q" | Remarks
042 XR RR 1 [HTC  OSC 3AT '\, )" [p¢ [18/18/18 | 80 |138 | 3-34| 1.48 8.5[2-3-1 |PULLED TO RUN 20" CASING.
040 XR 1 |arc  losc 3ar | 111 |17% |18/18/18 | 218 | 591.2] 15% 8.95| 80.6| 2-2-I |PULLED TO SET 13-3/8" CASING.
485 LS 2 \HIC 11 116 |12% |18/18/18 | 809.2 |801.9| 34% | 25.03|158.2| 3-4-18| PULLED DUE TO LOW ROP'S.
141 WK 3 |HTC  |J22 517 |[12% | 18/18/16 |1671.1 | 388.9| 36-¥4| 23.29{101.9| 3-4-I |PULLED DUE TO LOW ROP'S.
152 WK 4 |HTC  |322 517 | 12% | 18/16/16 [2000 |335 |44 34,26| 123.4| 8~6~18| PULLED DUE TO LOW ROP'S.
762 RL 5 (urc {333 537 | 12% | 16/16/18 [2335 | 170 |38% | 27.93| 94.4| 4-6-18| PULLED DUE TO LOW ROP'S.
187 HK 6 [HTC  [J322 517 | 12% | 16/16/18 [2504 74 | 27% | 23.25| 73.6] 8=4~I |PULLED DUE TO VERY LOW ROP'S.
069 NK 7 |HTC |44 617 |12% |16/16/16 [2578 69 |10 8.13| 26.6/ 1-1~18| PULLED TO RUN INTERMEDIATE
LOGS.

7620-487 (CL 1153)



A BIT RECORD
4[/’ COMPANY ESSO AUSTRALIA LTD.
in WELL SUNFISH NO. 2 Sheet No..1_
S/NO. [BitNo. |Make Type IADE Isize " [cost Jets Depth In | Depth Out fHo1e  |Drilling 00 Bottom Roveage |Average. c‘}"dgi‘(’;ﬂ
042 XR RR 1 |HIC |y5empsg| 111 |26 - | 18/18/18 | 80 |218 138 |3-3/4 1.48 | 8.5 93.2| 119.24|2-3-0
040 XR 1 |HIC |0SC 3AJ| 111 (17% | 4857 | 18/18/18 | 218 | 809.2 |591.2 [15% 8.95 | 80.6/ 66.1 86.36|2-2-0
485 LS 2 |mTC |J1 116 |12% | 2694 | 18/18/18 | 809.2 |1611.1 B01.9 [34% | 25.03 | 158.2] 32.0/ 142.36|3-4-1/8
141 WK 3 |HTC | J22 517 |12% | 8516 | 18/18/16 |[1611.1 2000.0 [388.9 [36-3/4 23.29 | 101.9| 16.7| 298.83|3-4-1I
152 WK 4 |HTC | 322 517 |12% | 8516 | 16/16/18 [2000.0 [2335 [335 W4 34.26 [ 123.4) 9.8 475.22|8-6-1/8
762 RL 5 |HTC  |J33 537 |12% | 7774 | 16/16/18 [2335 [2504 169 138% | 27.93 | 94.4] 6.1 807.30|4-6-1/8
187 HK 6 |HIC |J22 517 |12% | 8516 | 16/16/18 [2504 [2578 |74 P7% | 23.25 | 73.6] 3.2| 1632.64 |8-4—T
069 NK 7 |mTCc |44 617 (12% | 6844 | 16/16/16 [2578 [2647 |69 |10 8.13 | 26.6| 8.5/ 931.48|1-1-V/8

7520-486 (CL 1152)



MUD INFORMATION SHEETS

RPERTH . .

MUD WEIGHT . . .

FUNNEL QISBCOSITY .

PLASTIC QISCas8ITY. |

YTELD POINT,

GEL ¢+ INITIAL/10 min

FILTRATE

CAKE THICKNERS . . .

SALTINITY @ CarsCl

SOLIDE/SANDAQTL.,

Metres

Pounds per gallon

A.P.T.seconds

Centipoise

Pounds/100 square feet

Pounds/100 square feet

APT., c.c.

Thirty-seconds of an inch

ppm

Percentage



MUD INFORMATION SHEET
ESSO AUSTRALTA LTD.

COMPANY _
WELL SUNFISH NO., 2 Sheet No. 1 _
730 1186 1581 1850 1985 2165
23/09/83 26/09/83| 28/09/83| 29/09/83{30/09/83 | 1/10/83 |2/10/83
TIME 18:00 22:00 11:30 23:00 11:00 22:00
WEIGHT 8.9 8.8 9.3 9.4 9.5 9.4
FUNNEL VISCOSITY S 34 36 36 51 52 47
PV/YP 7 3/15 5/21 7/18 5/23 4/20 13/22
N/K = .22/4.5 ] .25/5.35| .36/2.72|.24/6.39 | .22/6.0 |.46/2.04
GEL: INITIAL/10 MIN A 2/5 7/12 9/21 1/12 9/13 12/28
pH W 9.5 10.7 10.6 10.0 10.5 10.2
FILTRATE: API/API HTHP N 10.2/24.1411 .3/~ 7.8/18.817.2/17.4
CAKE = 2 2 1 1
SALINITY T 20,000 18,000 18,000 19,500 19,000 22,000
SAND E TR TR TR 0.25 TR TR
SOLIDS o 3 2 5 5 7.5 6.5
oL = - - - 0 0 0
ITRATES (PPM) 100 200 240 {200
REMARKS:
SPUDDED DRILLED
IN 17%" DRILLED 12%" HOLE
HOLE
DEPTH 2328 2393 2501 2521 2535 580 2647
DATE 3/10/83 4/10/83 5/10/83 6/10/83 17/10/83 8/10/83 19/10/83
TIME 22:00 22:00 22:00 22:00 04:00 04:00 22:30
WEIGHT 9.5 9.5 9.4 9.4 9.4 9.4+ 9.4
FUNNEL VISCOSITY 58 50 62 50 48 53 56
PV/YP 12/31 11/25 12/34 11/23 12/18 1/22 10/20Q
N/K .35/4.70 |.38/3.27 | .33/5,72| .40/2.73|.49/1.46 | .41/2.48|.41/2.26
GEL: INITIAL/10 MIN 16/44 13/36 20/40 12/29 10/26 3/29 15/34
pH 10.2 10.3 10.6 10.3 10.3 10.5 10.1
FILTRATE:API/APIHTHP |7, 6/18.8 |7.6/19.2 { 6.6/18.0| 7.4/19.8!/8.0/20.4 | 8.2/20.818.6/21.6
CAKE 1 1 1 1 1 1 1
SALINITY 20,000 20,000 20,000 20,000 20,000 21,000 21,000
SAND TR TR TR % % TR TR
SOLIDS 7.5 7 8 8 8 8 8
oiL 0 0 0 0 0 0 0
NITRATES 200 200 200 200 200 200 200
REMARKS:
RAN
DRILLED 12%" HOLE LOGS
AT
T.D.

7520-492 (CL 1158)



YAB  company_

ESSO AUSTRALIA LTD.

MUD INFORMATION SHEET

I WELL SUNFISH NO. 2 Sheet No. .2
DEPTH 2647 2647
DATE 10/10/83 1 11/10/83
TIME 15:00 23:00
WEIGHT 9.4 9.4+
FUNNEL VISCOSITY 58 48
PV/YP 11/20 11/19
N/K L44/2.02 | L45/1,81
GEL: INITIAL/1OMIN  |16/35 16/32
pH 10.1 10.3
FILTRATE:APVAPI HTHP|8,8/22.0 | 9.2/23.4
CAKE 1 1
SALINITY 21,000 21,000
SAND TR TR
SOLIDS 8 8
olL 0 0_
NITRATES 200 200
REMARKS:

LOGGING P & A
DEPTH
DATE
TIME
WEIGHT

FUNNEL VISCOSITY

PV/YP

N/K

GEL: INITIAL/10MIN

pH

FILTRATE: API/API HTHP

CAKE

SALINITY

SAND

SOLIDS

oIl

REMARKS:

7520-492 (CL 1158)
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COMPUTER DATA LISTINGS

Data is fed to the computer while drilling is in progress, wsing the
ORTLL program and is stored on a3 tape at 10, &, 1, or 0.2 intervals,
This data is then available at a later date for use in other programs
(for erxample KICK, SURGE, COSBT, OPTRIT, and HYDRL).

The data can also he accessed by the REPORT program, which allows the
operator to list both raw and calculated data in various formats., Either
detailed data or data averaged over any particular depth interval, may
he listed.

In addition, the data may be plotted in various formats, at any scale
the operator desires.

the following data lists have heen made for this.well :
(a), BRit record and bit initialization data
(b, Hydraulic analyses
{c), Data list A
{(cdy, Data list B
(@), Data listr C

{f), Data list D

COMPUTER PLAOTH

ee 4002 1ova cere weme oeem e Soem avas Suss cowe seve 4ess Tren

Uaing the RFPORT program, hte following plots have heen drawn for this
well

GEOMLOT ~ 1:3000 SCALE - 2m averages

1

Since all the data is stored on tape, further data lists or plots are
availahle at any time on request,



vad)., BIT RECORD AND RIT INITIALIZATION DATA

BIT ST1ZE . . . . .

BIT COST

JET 8TZE . . . .« .

DEPTHS

HOLE MADE. . . . .

DRILLING TIME.

AVERAGE ROP., ,

AVERAGE COST/METRE

BIT CONDITION., . .

Inches

Australian dollars

Thirty—-seconds of an

Metres

Metres

Hours

Metres/hour

Australian dollars

Teath

Bearings

Fauge . ., . . Inches

inch



WELL: SUNFISH Ne.2 RIT RECORD
BIT IADC DEPTH  DEPTH RIT TOTAL TRIP TOTAL CONDITION
Ng. CODE MAKE & TYPE SIZE COST  NOZZLES N ouT RUN HOURS AROP TIME CCOST TURNS TR G
1 111 HTC 0SCIAJ&26°HD 26.000 0.00 181818 80,0 218.0 138.0 1.48 93.2 2.4 119.24 9533 2 30.000
1111 HIC Q50387 17.500 4837.00 1818 1B 218.0 809.2 591.2 8.95 &1 X7 B6.36 90581 2 2 0,000
2 1A HIC I 12,250 2694.00 1813 18 809.2 1411.1 801.9 25.03 32.0 5.5 142,40 158183 3 4 0.125
3 W7 HIC IR 12,230 8316.00 18 1B 16 1611.1 2000.0 3889 23.29 16,7 4.2 298.83 101926 3 4 0,000
4 17 HIC I22 12,250 8316.00 18 16 16 2000.0 23350 335.0 3426 9.8 7.0 475,22 123394 B 4 0.125
5 537 HIC I3 12,230 7774.00 1B 16 16 2335.0 2504.0 149.0 27.93 &1 7.3 BOZ.30 94414 4 4 0.125
WELL: SUNFISH ND.2 BIT RECORD
BIT IaDC DEPTH  DEPTH RIT TOTAL TRIP TOTAL COMDITIDN
No. CODE MAKE & TYPE SIZE COST  NDZILES IN pur RUN HOURS AROP TIME CCOST TURNS TRG
& 317 HIC 122 12,250 8515.00 16 16 18 2504.0 2578.0  74.0 23.25 3.2 7.51632.54 73523 9 40.000
7 517 HIC J44 12,250 6844.00 14 16 16 2578.0 26470 9.0 BT 8.5 7.5 931.48 28413 11 0,175



HIT NUMEER: 1 TADC CODE

SBTARTING DEPTH. . o000
RIT COST, RIG COST/ HCTUR. Cae

TRIP TIME. . oo oo

BIT DIAMETER.
NOZZLES, G

HuW DRI FULIAR lRNCrH OD>
DRILL COLLAR LENGTH, ﬂD ID.
MW DRTLIL. PIPE LFNPTH OD, T
LDRILL PIPE 0D,
CASING DEPTH, ID... e

PORE PRES
NORHMAL
DVERBURDEN GRADIENT MODIFIE
STRFSS RATIO MODIFIER.

"t EXPONENT fGRRFCTION FAP

SURE CALC EXPONENT

CUTTINGS DIAMETER, DENGITY..

FINISHING DEPTH.
CUMULATIVE HOURS,

LI I T I A I

CTURNS. L .

EIT CONDITION OUT. v e,

BIT MUMBER: 1 IADEC CODE
STAORTING DEPTH. .00 v v v oo v
BIT CORT, RIG COBTAHOUR, ...
TRIFP TIME. ..o v e
8IT DI QMF{"T, ..............
NOZZLES Ca
DRETLL ( I AR
bl DRI
DRTLL !?PF {an,
CASING DEPTH, 1D,
RISER LENGTH,

::::::::::

:[D! L A A e e |

FUMP VOLUMES 1 AND 200000,

FORE PREGEURE CALC EXPONENT
NORMAL PORE PRESGURE.......

N(TH WD o, . ,
”TFF LFNETH. UD, .. ...
I 1

L I N I N A |

111

nnnnnn

D,

''''''

I0....... o
PUMP VOLUMES 1 AND 7 ..............
PORF PRESBURE. .......... ..
R......

TDR

T A}

I T S I A ]

L I ]

111

-------

[
:::::::

:::::::

”“?RR“RDFN GRADIENT MODIFIER......

SGTREGS RATIO MODIFIER,

Mo FX’P ANENT ('(TRRE(ITFON FA( T(}R

CUTTINGS DIAMETER, DENSITY.

FINIGHING DEPTH, . ... Ve
CLMULATIVE

HOURS, TURNS. .. .. o
BTT CONDTTION QUT. e

[ AN |

HTC NRC3AT&E26"HO

a0.0
0.0n
2.4
26,000
18

20 . "-,(?
R .77
111,802

.00
U I
1.20

2.4
0.00
(.43
10.0

4.0

218,
1.4

¥
1

oo

42241, 00

19

50
.000
000
.000
000
.11”

wi.ﬂ |4 p=aRied

REI3
B3

HTC O8C3AT

218.0
ARHB7 ., 00
3.7
12,500
18
113,60
111.09

201,32
qa.00
0.119

1.240
8.4
0,00
0.43
10,0
4.0

aae. 2
8.95
T2

3652, 00

18
8,000
5.000
5,000

1?2.124
21.000
0.119

3
e
=3

‘?U'ml
ro2

18
3,062
2,813
129
4, 276

4

G 0.006¢

18
L8113

125

v nd

ey

0,000



BIT NUMEBER: 2 TADC CODE 114
STARTING DEPTH, ..
BIT £OST, RIG COST/HOUR. ..
TRIP 11Ml ............. e e ces
BIT DIAMETER.,....... Ve e e
NOZZLES . o v v o
DRI COLILLAR LENFTH 0o, ID..... ...
HW DRILL PIPE IFNFTH, an, TD e
DRTLL PIPE QD, ID. . oo
CASING DEPTH, TD.....
RIGER LENGTH, ID.. .o
FLIMP UQLUMES 1 AND 3, ,,,,,,,,,,,,,

:::::::::::::::::

||||||||

Nﬁhﬁé! FUR¥ “PF RURF e
OUERBURDEN GRADIENT HUDTFIJR ..... '
STRESS RATIO MODIFIER. .......... .,
Yot EXPONENT CORRECTION FACTOR....
LUTTINGS DIAMETER, DENSITY........
FINISEHING DEPTH. .
CUMULATIVE HOURS, TURNS.... )
BIT CONDITION OUT. oo e v

YT NUMBER: 3 IapC CODE 517
GTARTING DEPTH, ...
BIT COGT, RIG COST HﬁUP
TRIP F?ME ........... G e e
BIT DIAMETER,
NOZZLES, ., ., T T
DRETLL Fﬁtlwﬂ IENGTH; ﬁD TD .
HuW DRITLL PIPE LENGTH, QD lD ..... .
DRILL PIPE UD, ...
CASTNG DEPTH, 1D.... Ca
RIGER LENGTH, ID....... Ve
PLMP VOLUMES 1 AND 2,.,. ...
FORE PRESSURE CALC FXPUNFNT .......
NORMAL PORE PRESSURE, G
GUERRLIRDEN CRADIENT NUDTFIIR .....
STRESS RATIN MODIFIER. e
Tt EXPONENT ﬁQRREfTTﬁN FAFTHR...
CUTTINGS DIAMETER, DENSITY........

FINIGHING DEPTH. . ... e e
CUMULATIVE HOURS, T!RN” .
BIT COMDITION OUT.,...,,,.. .......

HTC T1

209.2
264,00

[
AL

12,250

18
168,22
111,09

794,00
80.00
0,119

1.20

Q.4
.00
0.43
10.0

=
2.0

1611 .1
25,03
T3

HTC J22

1611.1
3516.00
6

3652.00

18
g8.000
a9.000
5.000

12,615
21,000
6.11¢9

&2l

158183
R 4

ALE2, 00

18
g.000

S.000
S, 000
12,615
21,000
0.11%9

oy I
[

101924
B4

18
814
3 125
4,276

16
2 813
2.125
4,276

G

0.000



LBIT NUMBER: 4 TADC CODE HTC TaR2
2000, 0
88516.00

STARTING DEPTH. ... 000 v v e
BIT CQ8T, RIG COSTAUOUR. ... 00
TRIP TIME .. e e 7.0
BIT DIAMETER oo v c e v 12,250
MOZZLES . oo s e 18 1é& Té
DRILL COLLAR LENGTH, 0D, TOD....... 174,85 8.000 2.0813
MW DRYILL PTPE LENGTH, OD, ID.,..... 111,09 J.000 B I il
BRIWL PIPE QD, ID. . 0 0 oo w000 4,276
CAKRING DEPTH, ID..... 794,00 12,8618
RESER LENGTH, ID... .. g0.00 21 .0040
PLMP VOLIMES 1 AND 2,000 0000 119 o, 119
PORE PRESSURE CALT EXPONENT. ... ... 1.20

m 2.4

MORMAL L PREGEURE., .. ..o 0

I6H2.00

U2 T S T T S B B B B B}

LI R T Y B N N R S |

OUERBURUENMGRAﬂIENT MODIFIER ., .
RATIO MODIFIER, . ........
EXPONENT CORRECTION FACTOR.

BTRESS

i r} "

CUTTINGE DIAMETER,

FINISHING DEPTH. .. ... .00y
R&G, TURNG.,...

DUMULATITUE

HOU

3

DENSITY.....

0,00
.48
10.4

2.0

2335 .0
34,26

iyt
]
fone )

123324

BIT CONDITION QUT. .00, T8 B & G n.1
BIT MNUMBER: & Tapc Cong 537 HTC J33

A f

TT

TIME, ..

TaMETER .00, ..

NG DEPTH

N A A R

COLLAR LENGTH, 0D,

L I

[ |

L I )
[ ]

Tty '

an, 1D

In. ..

2335.0

7.3

Ta 250
16
17%, 00
111.0%

&) T
3 CORT, RIG CORT/HOUR, ..., ., FI74,00  FAHS2.00

14
g.000
5.000

16
2,813
F.0125

L PIPE OD, ID.. oL, a9.000 4,276
NG DEPTH, ID..o. oo 724,00 12,615
LEMGTH, TD.. 00000, gqo. 00 a21.000
VOLUMES 1 AND 2...... ..., 0.11¢9 n.119
- PREGEURE Cal.C EXPONENT. ., 1.20
W FORE PRESGURE .. ... .. ... a.4

o
LERTEL N
STRE
n(.! i

85

TRURDEN GRADIE

RATIO ™

EXPOMENT &

nnl
ORR

NT MODIFIER. .
N L
CTION FACTOR

CUTTINGS DIAMETER, DENSTTY....

FINISHING

DEPT

He oo oo

N

3

:

CUMULATIVE HOURS, TURNS........
BYIT CONDITION QUT. ...

tor o ot

v

.00
.48
10.0

2.0

25040
27,93
T 4

w2050

4418
L&

g
LA



BRIT MUMEBER: 6 Tapc COpE 517
STARTIENG DEPTH. . v v v v v v oo v -
BIT COST, RIG COST/ZHOUR...........
TRIP TIME, o 0o e
BIT DIAMETER. ....
NOZILES, - e
DRTLL Frﬂl AR l“ZNFTﬂl an, ...,
Hid DRILL PIPE ilNFTH an, Ih,.....
DRILL PIPIE 0D, ID..,...,..,.......
CASING DEPTH, ID..... . ... .. P e
RISER LENGTH, ID,....... e e
l(MP VOLIMEES 1 AND 2., .. 000000,
PORE PRESSURE CALLC FXPDNFNT e
NHRMAL PORE PRESSURE ., ... o0
QUVERBLURDEN GRADIENT HMODIFIER, P
STRESS RATIO MODIFIER. .. v e
d" EXPONENT fDRRECTlUN ACTUR Vs
CUTTINGS DIAMETER, DENSTITY........

FINTGHING DEPTH, .., I
CLHMULATIVE HOUR 3, TUPN“ e
BIT CONDITION QUT......,........,.

BIT NUMBER: 7 IabtC CODE 617
STARTING DEPTH. .
BIT COST, RIG COSTAHOQUR..,........,
TRIP TIME . o e v s
BIT DIAMETER ., ......... .. e
NZZLES ., e e
DRI lUllﬁP LENGTH, (D,
MW RDRITLL PIPE LENGTH, QD, ID,.....
DRILL PIPE QI ID. .00 0o
CASTNG DEPTH, ID,
RIGER LEMGTH, ID. ..o oo,
PilmP VOLUMES 1 AND 2.0 0000,
FORE PREGEURE CALC EXPONENT.......
NORMAL, PORE PRESHSURE., ... .. 0.
OVERRURDEN GRADIENT MODIFIER......
GTRESS RATIO MODIFIER. ..o o v o
Pt EXPONMEMT CORRECTION FACTOR,
CUTTINGS DIAMETER, DENSITY........
FINTBHTMNG DEPTH, o Ca s
CUMLLATTVE U(-R;, IHRN‘ .......
BIT COMDITION OUT.. .. o

HTC J22

2504, 0
8516.00
7.5
12,280
16
174.85
111.09

794,00
80.00
. 119

1.20
8.4
0.00
n.48
10.0
2.0

2578.0

o =
23,259

T8

HTC T44

2578. 0
H844,00

o3 18 e O]
EVI sl ~T e )

794,010
go. oo
0.11%

1,20
8.4
g.00
0. 48
10.0
2.0

2647 0
3.13
T 1

.g\/:l lr_ 00

16
8.000
S.00a0
5.000

]2,615
1.000
ﬁ 119

652, 00

16
g.oo0
5.000
5,000

12,615
21,000
h.119

XY

50

Sh613
Bt

ENERE
g = 20

18
2.813
3125
4,278

G O.oud

16
B13
25

76

G0 1RE



(), HYDRAULIC ANALYRIS

Data listed from the tape every 100m for each bit run.

.f) F‘. P T ’; ' . ' ' 1 ' ' '

FL.OW RATE. . . . . .

ANNULAR VOLUMES, .

ANNUL AR VELOCITIES

CRITICAL VELDCITIES.

SLIP VELDCITY., . . .

AGCENT VELOCITY.

PRESSURYE UNTTS

IMPACT FORCE . . , .

HIHII:)l t L ? L} L} ¥ L

JET YELOCITY |,

DENSTTY UNITS., . . .

Metres
Rate of mud flow into the well,
in gallons per minute,

Barrels, Rarrels/metre
Metres/minute
The annular.velocity above which

the flow becomes turbulent

The rate of slip of cuttings in the
annulus under laminar flow

The rate of ascent of cuttings in
the annulus under laminar flow

Pounds per square inch

The impact force at the hit,

in foot-pounds per second squared,
Hydraulic horsepower at the bit
The velocity of mud through the
bit nozzles, in metres per second.

Pounds per gallon



CORE LLAR

HYDRAULTCS ANALYSTS PROGRAM

HYDRAULICS CALCUWL.ATIONS AT _DEPTH _100.0 AND TUD 100,10

a1 ¥4 aprM 2 Q7 FILOW RATE

ANNLILAR HYDRAULTCS:

ANNULLS Y./ ANN CRIT
TYPE UNIT UoL. VEL YEL

PEE

TYPE QF HLIP ASCEND
FL.OW UVEL VEL.

HWDC A/ OH 1,851 412 12 (0 THRBULENT
DEAOH 1,950 78 2 0 TURRBRULENT
HMWDP /A OH 2,074 78 11 0 TURRULENT

TOTAL YOLLIME 197

Lvia R,7 MINUTES 815 STROKES #1 AND

BIT HYDRAULICE:

TOTAL PRESSLIRE DROP

R44 GTROKES #2

PRESGGURE DROP 1300.7 HHP 725 IMPACT FORCE
A GURFACE PRESSURE 109.7 HHP/sqin 1,37 JET VELOGCITY

PRESEURE RREEAKDOWN:

SURFACE ad.on
STRING 126, 9
BIT 1300.7
ML UE .o
TOTAL 1530, 7 PUMP PRESEURE  118%.9

GOTTOM HOLE PRESSURES:
DENSITY
UNITS

MOT CIRTILATING: MUD WETGHT 8,460
CIRCULATING: FCD 8.60
PUOLLING OUT: TRIP MARGIN .00

EFFECTIVE MUD WEIGHT 8.40

4 DIFFERENCE 291

HYDROSTATIC PREGHURE
CIRCULATING PRESSURE
EGTIMATED SUWAR

BOTTOM HOLE PRESHURE

PREGEURE
DROP

0.4
0.0
a

0.0

1749
125

ot

PREGSURE
LINITSH

144,
146,

,
144,

S Ng



C(RF L.AR

HYDRAULTCS ANALYSTS PROGRAM

HYDRAULICS CALCULATIONS AT _DEPTH. 200,0 AND TVD 200.0

aPM o1 b aPM 2 8% F1L.OW RATE

ANNLIL AR HYDRAULICS:

Q7%

ANMLILUS WO/ MM CRIT TYPE QF SLIP ASCEND  PREGSURE

TYPE LINTT VaL. WEL VEL.

HWDC/OH
DC/OH
HWDP A 0H
GP /0

88 42 13
.7:0 78 12
074 2X0 LI
074 i 11

fow T B e Jhow |

PR b

TOTAL VILUME 405

LAGD 17,4 MINUTES 1670 STROKES #1 AND

BIT HYDRALLICS:

Ji

PREGSURE DROP 1365,
4 SURFACE PRESSURE 102

HHP TP

‘J

PRESSURE FREAKDOWN:

SURFACE 55,00
GTRING 2 ?
BIT 1RG5,
AMNLILUES r.a

TOTAL 1707 .q PLUMP PREGSURE  1314.7

BOTTOM HOLE PRESSURES:
DENSTTY
UNITS

NOT CIRCULATING: MUD WEIGHT 8,40
CIRCULATING: ECD 8,40
FULLLTMG QuiT: TRIP MARGIN a.00

EFFECTIVE MUD WETGHT 8.60

TURRBULENT
TURRBULENT

TURBULENT
TUREBULENT

1
@ HHP/sqin 1,49

F1l.0W VEL UL, DROF

g
oo oo

TOTAL PRESSURE DROP IRY

1731 STROKES #2

TMPACT FORCE 1822
JET VELOCITY 128

7 DIFFERENCE 29.6

PREGEURE
LINTTS

HYDROSTATIC PREGGURE s
CIRCULATING PRESSURE i
ESTIMATED SuWar

EOTTOM HOLE PRESSLRE 29%.

R
ERXEN
= o g

o~



CORE AR

|WrmTnmnmim

HYDRAULICE ANALYSIS

HYORAULICS CALCUL.ATIONS AT DEPTH _300.0

PROGRAM

AND _TVD

00,0

SPM o1 107 QP

ANNULAR HYDRAUL.ICS:

AMNLILUG WL/
TYPE UNTT

-

DCAOH
DL/CSG
HWDP /056G
HHDP /RIS
DPARTS

—
peee

P3PS 0 O
[RT R

fnr

o ek gk
[EN GRS R B s BN

TOTAL UOLUME

LaGGe 1200 MINUTES

BIT HYDRALILLICS:

PRESSURE DROP 1

PREBGURE RREEAKDOWN:

GLIRF ALY 71.48
DTRING aEa.8
BYT 1559, &
AU 1.3

TOTAL 2281, 4

BOTTOM HOLE PREGSUR

NOT CIRCIH ATING:
CIRCINATING:
PHLLTING OUT:

EFFECT

2102

unol.

76
14
115
b
100

312

1340

GE9 .6

55.0

ANN
UEL.

AR
nhH
a3
19
19

B5TRO

HH
HH

PUMP PRESSURE

RS

FLLOW RATE

CRIT
VEL.

85
35
24
83
a3

KEG #1 AND

P

1046

TYPE OF
FL.0OW

LLAMINAR
LAMINAR
LLAMINAR
LAMINAR
LAMINAR

TOTAL

SLTP AKCEND
VEL VEL

1 AR
0 e
23
4 1%
0 19

PRESSURE DROP

1282 STROKES #2

uaz

Plagin 3.96

2835, 4

DENSTTY
UNITS

MUD WETGHT 8,60

BG

D 8,63

TRIP MARGIN .05
TOUE MUD WETGHT 8.55

IMPACT FORCE
JET VELOCITY

4 DIFFERENCE 21.7

HYDROSTATIC
CIRCULATING PRESSURE

ESTIMATED SHAR

ROTTOM HOLE

FRESGURE

PRESGURE

PRESSGURE
DROP

b
=

Eroa B v Jhoww B can Joun |
s I~

poey
2]

PRESHURE
UNITS

440,92
441, 4

uy
437 4



CORE AR

HYDRAULICS AMALYSIS PROGRAM

HYDRAULICS CALCULATIONS AT DEPTH 400.0 AND_TVD 400.0

aPM 1 109 5PM 2 103 FI.OW RATE 1058

ANNULAR HYDRAULICS:

ANNULUS YOL/ ANN  CRTIT  TYPE OF  SLIP ASCEND PRESSHEE
TUPE N ]:T VoL VEL VEL FLLOW YEL, VEIL. DR
el 0.7
DC/0OH 0,772 a8 33 a5 LAMINAR 1 3
HWDP /OH 0.896 76 28 84  LAMINAR 0 33 g'?
HWDP /CSE 1,085 28 23 84  LAMINAR 0 pigs 0.3
P /CSG 1,085 103 23 a4  LLAMINAR 0 @3 g
DP /RIS 1.325 106 19 ax  LAMINAR 0 19 2
TOTAL YOLUME a0z TOTAL PRESSURE DROP 1.7
LAG: 15.9 MINUTES 1737 GTROKES #1 AND 1637 STROKES #2
EIT HYDRAULICS:
o - - s 2146
FRESSURE DROP 1595, 7 HHP 785 IHPACT FORCE =
% GURFACE PRESSURE 54,3 HHP /sqin  4.10 JET VELOCITY 148
PRESSURE RRFAKDOWN
SURFACE v )
BTRING 64%, R
BLT 1595, 7
ANNULUS 1.7 .
TOTAL  P314.0 PLUMP PRESSURE 2%40.0 % DIFFERENCE 21.3
BOTTOM HOLE PRESSURES:! SENSTTY PRESSURE
TS UNITS
_ ) ! . FGSURE 5869
NOT CIRCULATING: MUD WETGHT  8.60 HYDROSTATIC PRESSURE
CIRgULA;INE; N “Terp 863 CIRCULATING PRESSURE 533.3
PULLTNG OUT: TRIP MARGIN  0.05  ESTIMATED SUAR 583, 4
EEFECTIVE MUD WEIGHT  8.55 ROTTAM HOLE PREGSURE 583,
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HYDRAULTCS- ANALYSIS PROGRAM

HYDRAULICS CALCULATIONS AT DEPTH S500.0 AND TVD

a00.0

aPM 1 113 GPM 2 107

ANNUL.AR HYDRAULTCS:

ANNLH.US Val./ ANN CRIT
TYPE UNIT vl VEL VEL
DC/OH 0.772 e 34 a%
HWDP /0H 0.894 100 29 B4
DP/0H 0.896 b6 29 24
DP/LSG 1.085 132 24 84
DP/RIG 1,325 106 20 83

TOTAL VOLUME 471

LaG: 18,7 MINUTES 2115 STROKES #1 AND

EBIT HYDRAULICS:

PRESGSURE DROP 1728.4 HHP
4 SURFACE PRESSURE 546.8 HHP/sgin

PRESSURE BREAKDOWN:

SURFACE 78.%7
STRING 7366
BIT 1728. 4
AMNNULUS LR
TOTAL 254%.9 PLUMP PRESSURE 3041 .4

BOTTOM HOLE PRESSURES:

DENSITY

UNITS

MOT CIRCULATING: MUD WEIGHT 8.460
CIRCULATING: ECD 8,43

PULLING OUT: TRIP MARGIN .05

EFFECTIVE MUD WEIGHT 8,55

FLOW RATE

1101

TYPE OF
FL.OW

LLAMINAR
L.AMINAR
LAMINAR
LLAMINAR
l.LAMINAR

TOTAL PRESSURE DROP

2013 STROKES #2

111
Yy

4 DIFFERENCE 16,3

HYDROSTATIC PRESSURE
CIRCULATING
ESTIMATED HUWAR
BOTTOM HOLE

SLIP ARCEND

[T R~ R B
RSB R RS RS

IMPACT FORCE
JET VELOCITY

PRESSURE

PRESGURE

PREGGURE
DROF

[ R Y B e
T3 be Dl OS]

ra
J

.........

PREGHBURE

UNITS
7AR . 6
Ve

4.4
9n9 . a
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CORE LAR

HYDORAULICS ANALYRIG

PROGRAM

HYDRAULTICS CALCULATIONS AT DEPTH 600.0 AND _TVUD 600.0

GpPM o1 104 P M
ANNUL.AR HYDRAULICS:
ANNULUS oL/
TYPE UNIT
DC/0OH 0,772
HWDP /0M 0.896
DP /CH 0,896
DP/CSEB 1.085
DP/RIS 1,325
TOTAL YOLUME
LAG: 23,6 MINUTES

BIT HYDRAULICS:
PREGGURE DROP 1
4 SURFACE PRESSURE

PRESGEURE

BREAKDOWN

SURFACE 70,0
STRING L9501
RIT 15165

ANMULLUS 206
TOTAL  2284.2

BOTTOM HOLE PRESSUR

NCOT CIRCULATING:
CIRCULATING:
PULLING OUT:

210

Yol

ag
100
156
132
106

a8l

2465

916,85

54.8

FLOW RATE 1032
ANN CRIT TYPE OF
VEL VEL FLOW

Y 8% LAMINAR
27 84 l.AMINAR
27 84 LLAMINAR
23 84 LLAMINAR
19 a3 LAMINAR

TOTAL

STROKES #1 AND

HHP
HHP/sqin

PLUMP PRESSURE 2766.7

ES:

MUDR WETIGHT

TRIPF MARGIN
EFFECTIVE MUD WETGHT

DENGSITY
UNITS

8.60
ECD 8.63

I

]

L=

a0
8.9

1

P13
3.79

SLIP

VEL

ABCEND
VEI.

e i e o P eu B0
gt A IS IS
es B IR IR S

PRESSURE DROP

2416 GTROKES #2

IMPACT FORCE
JET VELOCITY

% DIFFERENCE 17.4

HYDROSTATIC PRESSURE
CIRCULATING PRESGURE

ESTIMATED GSUWAR

BOTTOM HOLE PRESSURE

PREGGURE
DROP

= g o R e R
-3

DU RS B A

i

g
- T3
i

g

PREGSURE
LNITS

280, 3
Be2.9

95,2

873,

4]
ra
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HYDRAULTCE -ANALYSIS PROGRAM

HYDRAULICS CALCULATIONS AT DEPTH 700,0 AND TVYD 7000

SPM 1 104 SPM 2 107 FLOW RATE 10956

ANNULAR HYDRALN.TICS:

AMNULUS vaL s/ ANN CRIT TYPE QF SLIP ABCEND  PRESSURE
TYPE UNIT YOl VEL VEL. FIL.OW VEL VEI. DROP
DCAOH 0,772 ag 33 24 LAMINAR 1 R 6.7
HWDR/0OH 0.896 100 28 a3 LAMINAR 0 28 0.3
DR/ 1.896 245 28 83 LAMINAR ] 28 1.2
DRACSG 1.085 132 23 83 L.AMINAR 0 23 0.4
DRARIG 1,325 10& 192 az2 LAMINAR 0 19 0.2
TOTAL VOLLIME 570 TOTAL PRESSURE DROP 3.0
LaG: 28,7 HINUTES 2776 GTROKES #1 AND 2857 STROKES #2
GIT HYDRAULICS:
PREGSURE DROP 1625, 3 HHP 10401 IMPACT FORCE 2186
% SURFACE PRESSURE 54,3 HHP/sgqin 4,16 JET VEL.OCITY 138
PREGGURE BRIFAKDOWN:
GURFALCE 4.3
STRING 71,0
BIT 1&”“.3
ANNIH UG R0
TOTAL 248X, 6 PUMP PRESSURE 2995, 6 % DIFFERENCE 17.1
BOTTOM HOLE PRESSURES:
DENSITY PREGSURE
UNITS UNITS
NOT CIRCULATING: MUD WEIGHT 8,80 HYDROGTATIC PRESSURE 10&0.,9
CIRCULATING: ECD #.83 CIRCULATING PRESSURE 1053.9
PULLING OUT: TRIP MARGIN 0.05 ESTIMATED SUWAR &.0
EFFECTIVE MUD WEIGHT 8.75 BOTTOM HOLE PRESGURE 44 .9
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HYDRAULICS  ANALYSIS PROGRAM

HYDRAULTCS CALCULATIONS AT DEPTH 00,0 _AND TVUD £00.0

aPM o1 1 aPM 2 100 FLOW RATE

ANNLILLAR HYDRAULTLS:

1008

SLIP AGCEND

VEL

DOoDDTD

VEL.

TOTAL PRESSURE DROP

3179 STROKES #2

ANNULUS vaL.s ANN CRIT TYPE QF
TYPE UNIT VoL WEL VEL FL.0W
DEAOH 4,772 28 31 131 LAMINAR
HWDR /A OH 0.896 100 27 130 LAMINAR
DR/OH 0,896 35 27 130 LLAMINAR
BPr/CSG 1.085 132 2R 130 LLAMINAR
DP/RIA 1,325 106 18 130 LLAMINAR
TATAL VOLUME 760
LAG: 31,7 MINUTES 3208 STROKES #1 AND
BRIT HYDRAULICS:
PRESSURE DROP 1483, 0 HHP 873
4 GURFACE PRESSURE 51,1 HHP/sqin 3,63

FRESGSURE BRIEAKDOWN:

SURFALE 8.4
SETRING 71,4
BIT 1483 .0
AMMULUG 7.1
TRATAL 2441, 0 PUMP PREGSURE  2904.6

BOTTOM HOLE PRESSURES:

DENSITY

UNITS

MOT CIRCULATING: MUD WETGHT a.80
CIRCULATING: ECD 8.86
PULLING OUT, TRIP MARGIN 0.12
EFFECTTIVE MUD WEIGHT 8.68

JET

IMPACT FORCE
VELOCITY

% DIFFERENCE 16.0

HYDROSTATIC PRESSURE
CIRCULATING PRESSURE
ESTIMATED SUAR

RBOTTOM HOLE PRESSURE

PREGEURE
RROP

T pek (nf sk =t

l7
1
8
g

0

1

1994
132

PREGGURE
LUNITSE

1201.0
1209 .1
164,72

1184.¢



CORE LAR

HYDRAULICE ANALYSIS PROGRAM

HYDRAUWLICS CALCULATIONS AT DEPTH £00.0 AND TVD 200.0

SPM o1 @b GPM 2 27 FI.LOW RATE P64

ANNUL.AR HYDRAUILICS:

ANNLILUS YO/ ANN CRIT TYPE QF 8LLIP ASBCEND  PRESSURE
TYPE UNIT YL VEL VEL FL.OW VEL VEL. DROP
DC/OH 0.274 2 24 {n LAMINAR 1 ar 2.9
RC/COG 0.303 19 76 89 LLAMINAR 1 75 1.5
HWDP /TS6 0,427 47 T4 a3 LLAMINAR 1 03 1.1
DP/CSG 0.427 231 594 83 LLAMINAR 1 53 9.4
DP/RTS 1,328 106 17 74 LAMINAR i 17 a2
TOTAL YOLUME 432 TOTAL PRESSURE DROP 11.1
LAG: 18,8 MINUTES 1800 STROKES #1 AND 1834 STROKES #2
BIT HYDRAULICS:
PREGSURE DROP 1324.9 HHP 0545 IMPACT FORCE 1782
4 BURFACE PRESSURE 44,2 HHP/sqin 6,32 JET VELOCITY 126

PRESEURE BREAKDOWN:

SURFACE 74,4
ATRING 1019, 8
BIT 1324. ¢
AMNULLS 11.1
TOTAL  Papw.9 PUMP PRESSURE 2998.1
ROTTOM HOLE PRESSURES:
DENSITY
UNITS
NMOT CIRCULATING: MUD WETGHT .60
CTRCULATING: ECD 8.467
PLULLING OUT: TRIP MARGIN Q.15
EFFECTIVE MUD WEIGHT 8,45

4 DIFFERENCE 12.0

PREGSURE
LIINITS

HYDROSTATIC PRESSURE 1320,
CIRCULATING PRESSURE 1331,
ESTIMATED SWAR 28,
BEOTTOM HOLE PRESSURE 1298,

3 o
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MYDRAULICS ANALYSIH PROGRAM

HYDRAULICS CALCULATIONSG AT DEPTH 1000,0 AND TVYD 1000,0

apM 1 D arM 2 D6

ANNULAR HYDRRAULICS:

ANNULLE vl
TYRE UNIT VL

DC/OH 1,274 46
HUDP /A 0H 0,398 15
HWDP AL86G ., 427 31
nP/CsSG 0,427 274
DP/RIG 1,325 106

TOTAL VOLUME 472

LaG: 20,7 MINUTESR 1981

BRIT HYDRALLICS:

PREGGURE DROP 1348.2
4 SURFACE PRESSURE 45,9

PREGEURE BREAKDOWN:

GURFACE 75,3
BTRING 1875, 58
BIT 1348.2
AMMULUS 12.4

FILLOW RATE P56

ANN CRIT
VEL VEL

57 a2
53 a1

17 72

STROKES £1 A

HHP
HHP Asqin

TOTAL 25115 PUMP PRESSURE  2940.4

BOTTOM HOLE PRESSURES:

DENBITY
UNITS

NOT CIRCULATING: MUD WETGHT @&.90

CIRCULATING:

ECD 8.97

PLULLLING QUT: TRIP MARGIN 015
EFFECTIVE MUD WEIGHT 8,73

TYPE OF SLIP ABCEND  PRESSURE
FL.OW VEL VEL. DROP

LAMINAR 1 a2
L.AMINAR 1 57
LAMINAR 1 53
LAMINAR 1 a3
LAMINAR 0 17

TS o b

B I SN R S )

TOTAL PREGSURE DROP 12.4

ND 1987 STROKES #2

FE2 IMPACT FORCE 1813
6,38 JET VELOCITY 125

4 DIFFERENCE 14.4

PREGSURE
UNITS

HYDROSTATIC PRESSURE  1518.3
CIRCULATING PRESSURE 13530.7
FATIMATED SUWAR 24.8
EOTTOM HOLE PRESSURE 1493.5



’ . s . .

HYDRAULICS -ANALYSISH PROGRAM

MYDRAULICS CALCULATIONS AT DEPTH 1100.0 AND

TVvD 1100.0

SPM 1 23 oM 2 Ea¥ FLOW RATE @39
ANNULAR HYDRAULTCS:
ANNULUS oL/ ANN CRIT TYPE QF SLIP ASCEND  PRESSURE
TYPE UNIT YOI VEL VEL FL.OW VEL VEL. DROP
PC/OH | . 274 44 az 7% TURBULENT 3.8
HWDP/OH 0.398 44 ¥T ) 73 LAMINAR 1 a%u 1.0
pP/0H ¢, 398 11 56 73 LAMINAR 1 ) 0.2
DP/CSG 0.427 305 e 72 LAMINAR 1 G 5.7
DP/RIG 1,325 104 17 64 LAMINAR ] 17 0.1
TOTAL VOLUME 512 TOTAL PRESSURE DROP 10,9
LAG: 22,9 MINUTESR 2127 GTROKES #1 AND

RIT HYDRAWUL.ICS:

2177 STROKES $#2

PRESSURE DROP 1272.0 HHP 697 IMPACT FORCE 1710
4 SURFACE PRESSURE 42.7 HHP /sgqin  5.91 JET VELOCITY 183
PREGEURE RBREAKDOWN:

SURFACE 68,8

STRING 117.8

BIT 1272.0

ANNULUS 1.9

TOTAL 23469.2 PUMP PRESSURE 29746 .3 % DIFFERENCE 20.4

ROTTOM HOLE PRESSURES:

DENBITY

UNITS

NOT CIRCIH.ATING: MUD WEITGHT 8.70
CIRCIL.ATING: ECD B2.74
PLLLING QUT: TRIP MARGIN 0.12

EFFECTIVE MUD WEIGHT 2,88

PRESSURE
LINTTS

HYDRODSTATIC PREGHEURE 1632, 64
CIRCULATING PREGSURE 1643.5
EGTIMATED SWAR 21.8
ROTTOM HOLE PRESGURE 14610.8



HYDRAULICS ANALYSIS PROGRAM

HYDRAULIES

CALCULATIONS AT DEPTH 1200.0 AND TUD 1

199 .9

S5PM 1 e SPM 2 ae

ANNULAR HYDRAULICS:

ANNULUS
TYPE

VL
UNIT vl

FAMN
VEL,

CRIT
VEL

DC/0OH
HWDP/OH
PP /0OKH
DR /CSG
DPARIG

0,274 46 79 79
0.398 44 54 73
0,378 af G4 73
0,427 305 a1l 72
1,325 106 14 H4

TOTAL VOLUME g

LAG: 25,5 MINUTES 23G7 STROKES #1

BIT HYDRAULICS:

PRESSURE DROP
% SURFAGE PRESSURE

11ag.6
40,1

HHP
HHP /5qin

PRESSURE BREAKDOWN:

SURFACE
STRING
BIT
AMNULUS
TOTAL

HA5
94,7
1188.&
1.4
aaEnY., 2

PUMP PREGGURE  2961.6

EOTTOM HOLE PRESSURES:
DENBITY
UNITG

NOT CIRCULATING:
CIRCULATING:

PULLING QUT:

MUD WETGHT

ECD
TRIP MARGIN
EFFECTIVE MUD WEIGHT

8,70
B8.76
0.1
8,39

FLLOW RATE

AND

FRLRE

TYPE OF
FLOW

LAMINAR
LAMINAR
LAMINAR
LAMINAR
LAMINAR

TOTAL

2281

H3AO

SLIP ABCEND
VEL VEL.

s
54
54
=50
164

T b ot et T}

PRESSLRE DROP

STROKES #2

IMPACT FORCE
JET VELOCITY

% DIFFERENCE 23%.7

HYDROSTATIC PRESEURE
CIRCULATING PRESGURE

ESTIMATED SWAR

ROTTOM HOLE PRESSURE

PRESGURE
DROP

Eadis S ]

LR e D6

11.4

1898
119

PREGEURE
LINITS

1781.,0
1792, 4

8.8

17581



CORE LAR
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HYDRAULICS ANALYSIS

HYDRAULICS CALCULATIL

PROGRAM

ONS AT DEPTH 1300.0 AND TVD

1299.9

H5PM 1 K5 HPM

ANNULAR HYDRAULICS:

ANNULUS
TYPE

VOL./
UNIT

DC/OK 0,274
HWOP /0H 0.398
DR /0H 0.398
DRZCSEG 0.427
DPR/ARIG 1,325

TOTAL VOLUME

LaG:  27.4 MINUTES

BIT HYDRALLICS:

PRESSURE DROP 12
4 SURFACE PRESSURE

PREGSURE BREAKDOWN:

SURFACE
STRING
BIT
ANNUILUS
TOTAL

H8.1
1090, 3
1204, 0

A7, 2
DRGY .7

e 89

n.qlﬁ
39.5

FLOW RATE

ANN
VEL.

79
a4
e
al

14

SBTROKES

HHP

CRIT
VEIL

144
142
142
142
138

#£1 AND

HHP /sqin

F049 .1

a9

TYPE OF
Fl.ouW

LLAMINAR
LAMINAR
LAMINAR
LAMINAR
LAMINAR

BLIP ABCEND

VEL.

VEL

78
94
4
50

1646

TOTAL PRESSURE DROP

2444 GTROKES 42

638

0.42

% DIFFERENCE

THPACT FORCE
JET VELOCITY

21,3

FREGSURE
DROP

1619

119

BOTTOM HOLE PRESSURES:
DENSITY
UNITS

NOT CIRCULATING:
CIRCULATING:
PULLING QUT:

MUD WETGHT
EGD

TRIP MARGIN
EFFECTIVE MUD WEIGHT

8,80
8.97
U
3.44

PRESSURE
UNITE

HYDROGTATIC PRESSURE
CIRCUL.ATING PRESSURE
ESTIMATED SuWAR

BOTTOM HOLE PRESSURE

1951, &
1988, 8

74,5
1877 .1
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HYDRAULICE ANALYSIS PROGRAM

HYDRAULICS CALCULATIONS AT DEPTH

1400.,0 AND TYD 1392.%

SPM 1 ag SPM 2 88

ANNUL.AR HYDRALIL.TCSH:

AMNLLUS
TYPE

YL
UNTT VL. VEL

LC/OH
HWOP /OH

0,274 46 P
0.3%8 44 02
DRE/sOH ., 398 130 S
DRLHG 0,427 305 49
DRARTS 1,325 16 14

TOTAL

VoL UME H32

LaG: 30,2 MINUTES 2660

BIT HYDRAULLICS:

PREGEURE DROP 1136.2
4 BURFACE PRESBURE  38.5

PRESSURE BREAKDOWN:
GURFACE
STRING lﬂ?ﬁ.?
BIT 1136,
ANNULUS ﬁ?,ﬁ
TOTAL B311.

[.:)4 ' (.:)

PUMP PREGSURE

BOTTOM HOLE PRESSURES:

NOT CIRCIHATING:
CIRCULATING:
PIHLING OUT:

MUD WETGEHT
ECD
TRIP MARGIN

EFFECTIVE MUD WETGHT

FLOW RATE

STROKES #1

HHP
HHP Asqin

2878

CRET TYPE OF
VIEL, FLOW

SLIP
VEL

144
141
141
141
137

LAMINAR
LAMINAR
LAMINAR
I.LAMINAR
LAMINAR

fow I Joue e

TOTAL

AND 2648

STROKES #2

AGCEND

VEL

P
S

=
e

49
16

PRIESSURE DROP

agl IMPACT FORCE

4,74

avaER.9

DENSITY

UNITS

ESTIMATED SWAR
BOTTOM HOLE

JET VELOCITY

% DIFFERENCE 21.7

0 HYDROSTATIC PRESSURE
CIRCULATING PRESSLURE

PREGSLUIRE

PREGEURE
DROP

@.7
3.0
a7
17.6
. &

39.4

PREGGURE

UNITE

;)1. ol 5 {J
21652
wv(? r)

2046 .4
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HYDRAULICS ANALYRIHR

HYDRAULIGCS

CALCULATIONS

PROGRAM

AT DEPTH 1500,0 AND _TVD

1499 .9

P 1 87 oM 2

ANNULAR HYDRAULTICS:

ANNULUS
TYPE

vaL/
UNIT

DCAOH
HWOP /7 0H
DR /OH 0,398
DP/CEG 0,427
DP /RIS 1,325

0.274
0.398

TOTAL VOLUME

LaG: 32,7 MINUTES

BIT HYDRAULICS:

FREGEURE DROP

4 SURFACE PRESSURE 37

PRESGURE BREAKDOWN:
SURFACE
STRING
BIT 1146.3
ANNULLS 28,0
TOTAL  2351.3

H4.8
tita

BOTTOM HOLE PRESSURES:

NOT CIRCULATING:
CIRCULATING:
PULLING QUT:

1146,

86

VL.

44
44
170
305
106
H72

RR4%

3
s 6

FUMP PRESSURE

MUD WETGHT 2.

TRIP

FLOW RATE

CRIT
VEL

A 114
a8 109
a2 109
108

15 102

STROKES #1 AND

HHP
HHP /sqin

AQ46 .5

DENGITY
UNITS

ECD

MARGIN 0,22

G777

4,89

/62

TYPE OF
FL.OW

GLIP
VEL

LAMINAR
LAMINAR
LAMINAR
LAMINAR
LAMINAR

AGCEND
VEL.

74
a1
a1
48

15

TOTAL PRESSURE DROP

2798 STROKES

IMPACT
JET VE

% RIFFERENCE

B2

FORCE
LOCITY

"y
2.8

HYDROKTATIC PRESBURE
CIRCULATING PRESGSURE
ESTIMATED SUWAR

ROTTOM HOLE

PREGGURE

PREGEURE
DROP

541
113

PREGGURE

LINITS

REA79 7
2407.8

Hh L1
23237



CORE LAR
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HYDRAULTCSE ANALYSISE PROGRAM

HYDRALLICS CALCULATIONS AT DEPTH 1600.0 AND TUD 15999

arM o1 a7 GPM 2 a0

ANNULAR HYDRAULICS:

ANNLHLUSG
TYPE

QLA
UNIT

ANN

Yol VL
DEAOH
HWDP /OH

4.274 46 73
1.398 44 a0
DE/OH t, 398 210 ad
DR/CEE i,427 305 47
DP/RIG 1,325 106 15
TOTAL

VDL UME 711

LaG: 35,7 MINUTES X107 GTROKES

BIT HYDRAULICS:

PRESGURE
A SURFACE

DROP
PRESGURE

1078, 0
35,9

HHP

PREGGURE BREAKDOWN
SURFACE
STRING
BIT
ARNULUS

6H1.03
1087.7
107810

g
oL

't
TOTAL 2856 .5 PLUMP PREGBURE

BOTTOM MHOLE PRESSURES:

FLOW RATE

CRIT
UEL

114
109
109
108
a2

#1 AND

HHP /sqin

JA3 .8

DENGITY
UNITS

NOT CIRCULATING:
CIRCULATING:
FULLING OUT:

MUD WETGHT
ECD

TRIP MARGIN
EFFECTIVE MUD WEIGHT

.30
9. 41
0,22

2.08

Q36

TYPE OF
FL.OW

LAMINAR
LAMINAR
[LAMINAR
LAMINAR
LAMINAR

GBLIP ABCEND

UEL

VEL.

72
50
=50
44

15

o R R e B e R

TOTAL PRESSURE DROP

2871

aeh

4. 4646

STROKES #2

IMPACT FORCE
JET VELOCITY

% DIFFERENCE 24,9

HYDROSTATIC PRESGEURE
CIRCULATING PREGEURE

ESTIMATED SWaR

BOTTOM

HOLE

PREGSGURE

PRESSURE
nDROP

ey

[F2 NS SR, BN

3
G
Li

14%50

109

PREGEURE

UNITS

aaig. 4
2678

He.0
2479, 4
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HYDRAULICS ANALYSIS PROGRAM

HYDRAULIGS CALCULATIONS AT DEPTH 1700,0 AND TUD 1499.9

HER N I 7 apM 2 a2

ANNUL AR HYDRAULICS

ANMUL LS
TYPE

Vol ANN CRIT
UNTT VL. UEL VEL.

DCAOH 0.274 48 rat 113
HWDP Z0H 0.398 44 48 108
DP/OH 1,398 247 48 108
DR/CHG 0,427 305 45 108
DPARTG 1, ARG 104 14 101

TOTAL VOLUME 750

Lat: 391 MINUTES

BIT HYDRAWLICS:

PREGGURE DROP 1170, HHP
% GURFACE PRESSURE §?,r HHP /sqin

PREGSURE BREAKDOWN:

SURFACE By
BTRING 1074 .3
BIT 11962
AMNULLG 1.0

TOTAL  2333%.4 PUMP PRESBURE

2983.8

BOTTOM HOLE PRESSURES:
DENGITY
UNITS

NOT CTIRCLUHLATING: MUD WETGHT 9,40
CIRCULATING: ECD ?.51
PLHLLING QUT TRIP MARGIN a.21

EFFECTIVE MUD WEIGHT ?.19

FLOW RATE

J107 STROKES #1 AND

806

TYPE OF SLIP ABCEND
FLOW VEL VEL

PRESGURE
DROP

LAMINAR
L.AMINAR
LAMINAR
LLAMINAR
LAMINAR

L9 b.9
48 1.%
48 10.7
45 11.3
14 0.3

feoc i I~ B e I

TOTAL PRESSURE DROP 31.0

3198 GTROKES #2

H5E0 IMPACT FORCE 1464
4,67

JET VELOCITY 113

% DIFFERENCE 21.8

PREGEURE
UNITE

HYDROSTATIC PRESSURE 27246 .1
CIRCULATING PRESSURE ””?,1
ESTIMATED SUWAR O 0
ROTTOM HOLE PRESSURE 24&64.0
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HYDRAULICE ANALYSIS PROGRAM

HMYDRPRAULICS CALCULATIONS AT DEPTH 1800,0 AND TVUD 1799.9

GPM 1 78 apM 2 83

ANNUL AR HYDRAULICS:

ANMMULLUS
TYPE

VL ANN CRIT
UNIT Lal. VEL VEL.

DCAOH
HWDP /0H
DR /70K
DPCSE
DP/RIS

0.274 48 70 113
1.398 44 48 108
0,398 287 48 108
0.427 305 45 108
1,325 1064 14 101

TOTAL. VOLUME 780

LAG:  41.2 MINUTES

BIT HYDPRAULICS:

PRESSURE DROP 11468.2 HHP
4 SURFACE PRESSURE 39.5 HHP /sqin

PRESSURE BREAKDOWN:

SBURFACE a7 8
STRING 1105, 9
RIT 11468. 2
ANNLILUG A2, 7

TOTAL  23464.,7

PUMP PRESHSURE 29%59.8

BOTTOM MOLE PRESSURES:

DENGITY
UNITS

NOT CIRCULATING: MUD WETGHT .40
CIRCULATING: ECD &, 81
PLULLLING QuT: TRIP MARGIN 0.21

EFFECTIVE MUD WEIGHT ?.19

FLOW RATE

203 STROKES #1 AND

805

TYPE OF SLIP ABCEND  PRESBURE
FIL.OW VEL. VEL: DROR

LAMINAR
LAMINAR
LAMINAR
LAMINAR
LAMINAR

69
48
48
45
14

fo2s
A

oo B e R e B e 3
oo B Y Y
o i o

TOTAL PRESSURE DROP 32,

~3

3437 GTROKES £2

49 IMPACT FORCE 1461
b JET VELOCITY 113

% DIFFERENCE 20,1

PREGBEURE
LINTTS

HYDROGTATIC PREGSBURE
CIRCULATING PRESBURE
EGTIMATED SUWAR

BOTTOM HOLE PRESSURE

28846 . 4
aP19 .1
65,05

28209
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HYDRAULICS ANALYSTH PROGRAM

HYDRAULICS CALCULATIONS AT DEPTH_1200,0 AND _TVUD 1899.9

G5PM 1 77 afM 2 21 FLLOW RATE

ANNULAR HYDRAULICS:

ANNULUS VLA ANN CRIT
TYPE LINTT VL. VEL VEL.

DC/OH 0.274 48 6HY 142
HWDP Z0OM 0,398 44 47 141
DP/OH 1,398 AR7 47 141
DP/CSG 0.427 S0 44 141
DR/ARIG 1.325 106 14 140

TOTAL VOLUME 830

LAG: 44,1 MINUTES A399 CSTROKES #1 AND

RIT HYDRALILICS:

FRESSURE DROP 1136.7 HHP
Z SURFACE PRESSURE 37.8 HHP Z5qin

PREGSURE BREAKDOWN

GURFACE a3.e
STRING 1061.9
BIT 1136.7
ANNULUSG L
TOTAL  2306.6 PUMP PRESSURE 3009 .3

BOTTOM HOLE PRESSURES:
DENSITY
UNITS

NOT CIRCULATING: MUD WETIGHT @50
CIRCULATING: AW ?.67
PLLLING OUT: TRIP MARGIN 0,33

EFFECTIVE MUD WEIGHT 9.17

790

TYPE OF SLIP ABCEND PRESBURE
FL.OW VEL. VIEL DROP

LAMINAR
LAMINAR
LAMINAR
LLAMINAR
LAMINAR

68 ¥
47 3
47 a8
44 18
14 {0

e i vov R ous B v R wen }

TOTAL PRESSURE DROP 54,2

I576H GTROKES #2

g IMPACT FORCE 1422
4,45 JET VELOCITY 111

# DIFFERENCE 23.4

PREGGURE
UNITS

HYDROSTATIC PRESSURE  3079.2
CIRCULATING PRESSURE 3133.3
ESTIMATED SUWAKR 10a.3
BOTTOM HOLE PRESSURE 2970.8
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HYDRAULTICS ANALYSIS PROGRAM

HYDRAULICS CALCULATIONS AT DEPTH 2000.0 AND TVUD

1299 . 4

SPM 1 78 8PM o2 79

ANNUL AR HYDBRAULLICS:

ANNLILLS
TYPE

VHL./
UNIT UL,

ANN CRIT
VEL VEL

DCAOH

HWDP /0

) DP/OH
DRACSE

DPARIG

0.274 48 L8 141
0.398 44 47 140
0,398 367 47 140
0,427 305 44 140
1,325 106 14 139

TOTAL VOLLUME 870

LaG: 46,7 MINUTES 3627 STROKES

BIT HYDRAULICS:

PREGBURE DROP
4 BURFACE PRESG

1123, 4
38.1

HHP

VOURE HHP Zaqin

PREGSURE BREAKDOWN:
HIRFACE
u?RLNG 1080, 4
BIT 1183, 6
ANNLILUS b, 8
TOTAL 2314.0

653,03

PUMP PRESSURE 2949 .4

BOTTOM MHOLE PREGSLURES:
DENGITY
LUNITS

MOT CIRCLLATING:
CIRCULATING:
FLHLLING QUT:

MUD WETGHT .60

ECD
TRIP MARGIN 0,33
EFFECTIVE MUD WEIGHT .27

FLOW RATE

Al 1
35 JET VELOCITY 11

78z

TYPE OF SLIP ABCEND
FL.OW VEL VEL

PREGGURE

DROP
L7
47
A7
43
14

LAMINAR
LAMINAR
L.AMINAR
LAMINAR
LAMINAR

fro B e W S
L

=g 25 J0k 1 I PRI
el oy o

o

TOTAL PRESSURE DROP ]

o
jaal

#1 AND 34683 STROKES #2

a IMPACT FORCE

o 18

4 DIFFERENCE 21,

FRESSURE
UNTTE

HYDROSTATIC PRESGURE 3275,
CIRCULATING PRESSURE 3332.?
ESTIMATED SUAR 113,
BOTTOM HOLE PRESSURE 3141, ?
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CORE LAR
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HYDRAULTCSE ANALYSETE PROGRAM

HYDRAULICS CALCULATIONS AT DEPTH 2100.0 AND TVD 2099.8

5PM 1 73 apPM 2 77 FLOW RATE 749

ANNUL.AR HYDRALILICS:

ANNULUS VoL./ ANM CRIT TYPE OF SLIP ASCEND  PRESGSURE
TYPE UNIT vl VIEL VEL. FLOW VEL VEL. DROP

DE/OH 0,274 48 &5 131 LAMINAR LG 8.9
HWBP/0H 0.398 44 435 25 LAMINAR 45 2.5
437 2.8

DR /CSG 0.427 305 4z 24 LAMINAR

1
1
nP/0OH 0,398 A40b 4% 125 LAMINAR
i
DP/RIS 1,325 106 13 114 LAMTIMAR

2
42 14
13 0

TOTAL VOLUME F10 TOTAL PRESSURE DROP 4.7

LaG: 51,0 MINUTES A728 STROKES #1 AND 3917 STROKES #2

BIT HYDRAULICS:

PRESSURE DROP 1193.3 HHP NICh IMPACT FORCE 1380
4 SURFACE PRESSURE 39.8 HHP Z=gqin 4,42 ET VELOCITY 114

FRESSURE BREAKDOWN:

GURFACE 94,7
STRING 1140.9
BIT 1193.3
ANNULUG 48,7
THTAL 2437.6 PUMP PREGSURE 29946 .7 % DIFFERENCE 18.7

BOTTOM HOLE PRESHGURES:
DENSTITY PRESSURE
UNITS LINTITS

NOT CIRCULATING: MUD WETGHT
CIRCULATING: ECD
PULLING QUT TRIP MARGIN

EFFECTIVE MUD WEIGHT

-t HYDROSTATIC PRESEBURE  3403.1
by CIRCULATING PRESGURE 3451.9
BT ESTIMATED SUWAR 7.5
cE3 BOTTOM HOLE PRESSURE  33n035.6

(St o Bt s JE¥ s ]
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CORE LAR
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HYDRAULICS ANALYSTISE PROGRAM

HYDRAULICS CALCULATIONS AT DEPTH

2200.,0 AND TUD 21997

GPM 1 73 GPM p 77

ANNULAR HYDRAULICS:

ANNULUS
TYPE

oL/
UNIT

ANN

YOI VEL
DEAOH
HWDP /0H
DR /OH
DP/CSG
DR/RISG

0,274 48 65
0,398 44 4%
0,398 446 4%
0.427 305 42
1,325 106 13

TOTAL VOLUME REO

LaG: 53,3 MINUTESG REEsEE

BIT HYDRAULICS:

PREGSURE DROP
% SURFACE PRESSURE

1180.5
39.8

PRESSURE RBREAKDOWN:

SURFACE &1,
STRING 1315,
BIT 1180,
ANNULUS 49,

TOTAL  2606.8

B

-
s,

PUMP PRESSURE

ROTTOM HOLE PRESSURES:

NOT CIRCULATING:
CIRCULATING:
PFLLLING QUT:

MUD WEIGHT

ECD
TRIP MARGIN
EFFECTIVE MUD WEITGHT

FIL.LOW RATE

HHP
HHP /sqin

749

CRIT
VEL.

TYPE OF
FLOW

134
121
121
120
104

LAMINAR
LAMINAR
LAMINAR
LAMINAR
LAMINAR

e B s 3K oo B o B e

SLIP ABCEND
VEL

VEL.

HT
45
4%
42
T3

TOTAL PRESSLURE DROP

R R

4,38

268, 0

DENGITY
UNITS

L40 HYDROSTATIC PRESSURE
33 CIRCULATING

@
4
0.26
2.14

GTROKES #1 AND 40946 STROKES #2

PRESGURE
ESTIMATED SUWAR
BOTTOM HOLE PRESSURE

IMPACT FORCE
JET VELOQCITY

4 DIFFERENCE 12.2

PREGSURE
DROP

]

= 1]
=R R R R I
3 s s S V]

£
&G
i

1365
114

PRESGURE
UNTTS

ARAT A
inVG .9
o8R8



CORE LAk

HYDRAULTCS ANALYSIS PROGRAM

HYDRAULICS CALCULATIONGS AT DEPTH 2300,0 AND TUD 2299 ,7

SPM 1 e

H5PM 2 74 FL.OW RATE 728

ANNLILAR HYDRAULTICS:

ANMNULUS
TYPE

DCAOH
HWDP /0K
DP /O
DPACEG
DR/RIA

TOTAL

YL/ ANN CRIT TYPE QF SLIP ARCEND  PRESSURE
UNIT Ll UEL VEL, Fi.0uW VEL. VEL. DROF

6.274 48 63 133 LAMINAR
0,398 44 44 121 LAMINAR
4.398 4R6 44 121 LAMINAR
0.427 305 41 119 LAMINAR
1,325 106 13 104 LAMINAR

&H3 9.4
43 2.0
43 AL
40 13.4
13 .3

o B0 3 e B o S ove

VOLUME PH9 TOTAL PRESSURE DROP afg. e

LaG:  O57.1 MIMUTES 4094 GTROKES £1 ANMD 4220 STROKES #2

BIT HYDRAULICS:

PRESSEURE DROP

1128.7 HHP 4840 IMPACT FORCE 1305

A SURFACE PREGBURE 38,3 HHP /sqin 4.07 JET VELOCITY 111

PRESGGURE BREAKDOWN:

SLIRFaACE ag. e
STRING 1286, 0
1

BIT

128.7

AMMNLILUS 50,8
TOTAL, 2534.4 PUMP PRESSURE 29441 Z DIFFERENCE 13.9

EOTTOM HOLE PRESSURES:

DENBITY PRESHEURE
UNITS LUNITS

MOT CIRCLH.ATING: MUD WETIGHT 9,50 HYDROSTATIC PRESGURE 3737 .1

CIRCULATING:
PLULLING OUT.

ECD G, 63 CIRCULATING PRESHURE 3I777.%
TRIP MARGIN .26 FSTIMATED SWaR 115
EFFECTIVE MUD WEIGHT @.24 ROTTOM HOLE PREGSURE 34625.4



HYDRAULTCS ANALYSIS

HYDRAULICS CALCULATIONS

PROGRANM

AT_DEPTH

2400, 0 AND TVD

23995

GPM 1 P S5PM

ANNULAR HYDRAULICS:

ANNLILUS
TYPE

ValLLs
UNIT

DCAOH
HWDP /0H
DR /O
RPACSE
DR/ARIG

4.274
0,398
1,398
0,427

1,325
TOTAL VOLUME

Lsla s 57,9 MINUTES

BIT HYDRAWLICS:

PRESGEURE DROP
4 GURFACE PRESSURE

PRESSURE BREAKDOWN

GLIRFACE
STRING
BIT
AMNMULUS
TOTAL

a0
1332.2
1171.9
L&, 2
2HPEL 3

74

Vil

46
44
RISEN
305
106

1029

4342

1171.9
40.2

PUMP PRESGURE

BOTTOM HOLE PRESSURES:

MNOT CTRCULATING:
CIRCBATING,
PLLLLING QUT:

MUD WETGHT

TRIP MARGIN
EFFECTIVE MUD WEIGHT

FLOW RATE

ANM
VEL

CRIT
VEL

65 147
45 137
4% 137
42 136

13 123

STROKES #1 AND

HHP 5
HHP/aqin

2914.4

DENEITY
UNITS

.40
9. 506
0,32
?.08

ECD

746

TYPE OF
FL.COW

LAMINAR
L.AMINAR
LAMINAR

- LAMINAR

LAMINAR

SLIP
VEL

o v P s B v J o

ASCEND
VEL.

H4
44
44
41

TOTAL PRESSURE DROP

4RG7

10

4.33

% DIFFERENCE

HYDROSTATIC
CIRCULATING
ESTIMATED
BOTTOM HOLE PRESSURE

STROKES #2

IMPACT FORCE
JET VELOCITY

9.8

PRESSURE
PREGGURE
SUAR

PREGGURE

DROP

0.9
2.9
341
16.8
0.4

H5.2

ol >od

& 3 wiud

113

PREGGURE

LINITH

agan, n
3913.2
130.4

ISV A



HYDRAULTICS ANALYSIS PROGRAM

HYPRAULICS CALCULATIONS AT DEPTH 2500.0 AND TUD 2499 .4

GPM 1 73

ANNULAR HYDRALH.TCS:

ANNULUS VoL
TYPE UNIT
DC/OH 0.274
HWDP /OH h,398
DP/OH v, 398
DRACEE 0,427
DP/ARIG 1,325

TOTAL VOLUME

LaG: 60,8 MINUTES

BIT HYDRAIN.ICS:

PRESSURE DROP
4 GURFACE PRESSURE

PRESSURE RREAKDOWN:

SURFACE

H7.¢

STRING 1340.7
RIT 1147.7
ANNLULUS 67,5

TOTAL B&13.8

GPM 2 74

FILLOW RATE 738

ANN CRIT TYPE OF GLIP ASCEND  PRESEURE
VOL VEL VEL FL.OW VEL ~ MEL, DROP
48 Ha 147 LAMINAR it &4 10.9
44 44 137 LAMINAR ] 44 2.9
Shé 44 137 LAMINAR it 44 RI-O )
05 41 134 L.AMINAR f 41 16.7
106 13 123 LAMINAR 0 13 .4
1069 TOTAL PRESSLIRE DROP 67 .5
4458 STROKES #1 AND 43526 STROKES 42
1147 .7 HHP 494 IMPACT FORCE 1327

39.1 HHP/sqgin 4,19 JET VELOCITY 112

BOTTOM HOLE PRESSURES:

NOT CIRCULATING:
CIRCULATING:
PLULLING QUT:

EFFECTIVE MUD WEIGHT .08

PUMP PRESEURE  2%35.9 Z DIFFERENCE 11.0
DENGITY PREGHURE
LNITS LINITS
MUD WETGHT 9,40 HYDROSTATIC PRESSURE  4008.2
ECD 7,56 CIRCULATING PRESSURE 4075.7
TRIP MARGIN 0,32 ESTIMATED SWAR 135,10
BOTTOM HOLE PREGGURE 3873 .1



CORE LAR

HYDRAULICS ANALYSHTS PROGRAM

HYDRAULICS CALCULATIONS AT DEPTH

2550.,0 _AND TUD 2549 .4

GPM 1 74 GPM 2 73

FLOW RATE

ANNUL AR HYDRAUL.ICS:

ANNLILUS
TYPE

UL/
UNTT

ARN
YEL

CRIT
VOL. VEL

DLAOH
HWBP /0

DI /OH
DPACSEG
DRPARIE

0,274 48 H4
0.398 44 44
1,398 a8e 44
0,427 305 41
1,325 1046

139
129
129
128
13 115
TOTAL

VOLLIME 1089

LAG: 62,3 MINUTES 4607 STROKES #1 AND

BIT HYDRAULTCS:

PRESSURE DROP
4 SBURFACE PRESSURE

1136, 6
3a.9

HHP
HHP/sgin 4.

PREGEURE BREAKDOWN:
SURFACE
BTRING
BET
ANNULUES
TaTAL

B7. R
13453
1134, 6

H1.8
26011 PUMP PRESSURE

AeE.0

BOTTOM MOLE PRESSURES:
DENBITY
UNITS

MOT CTROCULATING:
CIRCIH.ATING !
PULLING QUT:

MUD WEIGHT g.,40

ECD ¥.54
TRIP MARGIN .28
EFFECTIVE MUD WEIGHT ¥.12

487

735

TYPE QOF
FL.OW

SLIP
VEL

ASCEND
VEL.

FRESGEURE

DROP

LAMINAR
LAMINAR
LAMINAR
LAMINAR
L.AMINAR

63 14,0
44 2,6
34.0
41 15,0
13 .4

&
¥

TOTAL PRESSURE DROP &1.8

4545 GTROKES #2

IMPACT FORCE 1
13 JET VELOCITY

s T0d
Tl It
“

101

b ]
s

4 DIFFEREFNCE 11.0

PREGEURE
LUNITS

HYDROSTATIC PRESSURE  4088.4
CIRCULATING PRESSURE 4150.2
ESTIMATED SWAR 123,7
ROTTOM HOLE PRESSURE 3964.7



“LAG:

CORE LAR

HYDRAULICS ANALYSIS PROGRAM

HYBRAULICE CALCULATIONS AT DEPTH 2600.0

AND_ TYD 20599 .3

HPM o1 7 aPrM 2 70

ANNUL AR HYDRAULTUS:

ANNLLLIG
TYPE

YOS
UNTT

ANN
VEL

CRIT

YL VEL

DC/OH
HWDP A 0OM
DR /0OM
DRALSE
DPARIS

., 274 48 &1
0.398 44 4
0,398 HO03 42 114
0,427 305 39 113
1,325 106 13 28

127
114

TOTAL VOLUME 1109

%, 8 MINUTESR A1 GTROKES #1

BIT HYDRAULICS:

PRESRURE DROP
% OSURFACE PRESSBURE

1249 .1
43 .1

HHP
MHP /sqin

PRESSURE RREREAKDOWN:
SURFACE
STRING
BIT
AMMULUS
TOTAL

L I
1296, 3
12499.1

=510

AEEE, Y

PUMP PRESSURE

BOTTOM MOLE PRESGURES:

DENSITY
UNITS

HOT CYIRCULATING:
CIRCIHLATING:
PULLING QUT:

MUD WETGHT
ECD
TRIP MARGIN

EFFECTIVE MUD WEIGHT

FLOW RATE

2898 . & % DIFFERENCE

?.40
., a1
.23

P17

708

TYPE OF
FLOW

aLIp
VEL

ASCEND
VEL

PREGSURE

DROP

LAMINAR
LAMINAR
LAMINAR
LAMINAR
LAMINAR

&1 a1, 4
43 2.1
432 28,2
39 12,
13 {1

oo B n v B e I e}

TOTAL PRESSURE DROP at.o

AND 4401 STROKES #2

Slé
4,38

IMPACT FORCE
JET VELOCITY

1327
112

8.0

PREGEURE
LINITS

HYDROGTATIC PRESSURE
CIRCULATING PRESSURE
ESTIMATED GUWAR

ROTTOM HOLE PRESHURE

41468, 4
43219 . 4

12,0
4066 . 4



(), COMPUTER DATA LISTING : LIST A

INTERVAL . . . . . . . All depth records (data not averaged)
DERPTH. . . . . + . . Well depth, in metres

ROP. « . .« « . + . . Rate of penetration, in metres/hour
WOR. . . . . . . + . . Weight—on~hit, in thousands of pounds
RPM, . . . + . . + « . Rotary speed, in revolutions per minute
MWdo. . . o o . v o0 Mud weight din, in pounds per gallon

‘de’ o . o o 0 o o . . Galcoculated ‘d’ exponent, corrected for
variations in sud weight in, using a
correction Factor of 10 ppg.

HOURS, . . . . . . . . Cumulative hit hours, The numbher of hours that
the bit has actually been oen hotton,
recorded in decimal hours.

TURNE, . . . . . + . « Cunvlative bit turns. The number of tTurns
made by the bit, while actually on bottom

Icost. . . .+« + . . Incremental cost per metre, calculated from
the rate of penetration, in Australian dollars.

CCoOsT. « « .+ + . . « Cumulative cost per metre, calculated from
the drilling time, in A dollars.

PP . . . . . . . . . . Pore pressure gradient, in equivalent pounds
per gallon, The pressure exerted by the
fluid in the pore spaces of the formation.

Fe .« « v + .+ .. Fracture gradient, in equivalent pounds per
gallon, The pressure required to fracture the
formation, calculated by the DRILL program
using Faten’'s equation,

It is dependent on the pore pressure, the
ovarhburden gradient and the matrix stress,
this value may be modified by leak-off
information,



RIT NUMRER 1 TadC CODE 111 INTERVAL 80,06~ 218.0
HTEC O8C3ATA26"HO SIZE 26,000 NOZZILES 18 18 18
CAOsT n.o0aq TRIP TIME 2.4 BIT RUN 138.0
TATAL HAOURS . 1,48 TOTAL TURNS 8533 CONDITION T2 B3 GQ.000

-
e

DEPTH ROP  WOR RPM MW "dMc HOURS TURNS  ILOST CCOST Féa
8'\:5’
@0,

9%,

14.6
14, &
14.6

1296 5.0 920 8.4 0.49 .04 208 33 2068
133.2 5.0 88 8.6 0,48 .08 407 32 1050
00,0 5.0 100 8.6 0.%6 0.13 707 42,41 714,22

=g ==
sy

BhEBEDEBBEBED bbb

1an,
105,
115,
120,
1825,
130,
135,
140,
145,
195.0 114,

20 1164 465,03 551.92
el 1420 36,99 448,93
38 2193 58.08 337,24
43 2481 41,47 300,29
.48 2751 41.00 271.48
a2 2955 30.39 247,37
b 3214 38.88 228, 41
&1 3505 42.88 212,95
bé 3777 39.8B2 199. 464
7 4263 F7.11 177,94

14,
14,
14,
14,
14
14,
14
14
14,
14,

65.2 8.0 9% 8.6 0.69
114. 6 8.0 98 8.6 0,57
3.0 8.0 %4 8.6 0.66
102,33 8.0 97 8.6 0,59
23 8.6 0,58
0 8.6 0,52
Y4 8.6 0,53
196 8.6 0,85
i %6 B.6 0,54
93 8.4 0,52

st N I SN

ARSI
-~

foe Qi e i v i e 5 s K oo S v i v |

TF 0D O3 0D D03 D S O
Dl
el
il
E
&
o=

o<
eafpraRecipecieeiicalstiisspsriy

9
@
L e 0
S
=
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iR h ¢

¥
Poee)
foend

160,

s
Lo

23 B.6 0,53 VA 4524 39.82 149,33 14,

I
16%, 120.8 5.0 %4 8.6 0,51 84 4762 39,11 161,44 15,
170, 0.9 5. 3 8.6 0,59 20 2119 83,72 155,45 15,
175, 6.5 &, Y8 8.6 0,863 .98 G364 H4.79 150,468 A4 1E
1640 ] 5 6 H.6 RS S900 49,48 145,467 N

e Rk 5 ons B8 vvn B v

1a%, ; S 97 8.6 0.58 L9 L2350 48,77 141,01 A1,
190, 3 95 8.6 0,58 15 6576 50.66 136.90 A 15,
195, 7h 103 8.6 0.61 a2 6981 G5.60 133,37 A 1S,

o8 8.6

PR 8.4

=

200,

205,

V57
e

.27 7308 47,12 129,77
c A3 Zabl G019 126.59

15,
15,

R B e R e B e B e B R R

i3 tos]
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ok b R TR R . S VIS R N O N )
wh¢wasa3;23mﬂzw
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210.0 §7.3 .0 97 8.6 0.%6 1.38 7959 43,59 123.40 8 15,1
215,98 ar.a 5.0 98 8.4 0.59 1.44 8318 51.83 120.95% 4g.4 18,72
218.0 82.3 5.0 %8 8.6 0.89 1.48 8u33  51.53 119.24 8.4 15, 2.

BIT NUMERER 1 IaDC CODE 11y INTERVAL 218, 0~ pae, 2
HTE O8C3AT SITE 17,500 NOZZLES 18 18 148
cOsT 4857.00 TRIP TIME 3.7 BIT RUN AT I
TOTAL HOURS 8.9%G TOTAL TURNEG gOS CONDITION T8 B2 GO, 000

DEPTH ROP  WOR RPHM MW "d e HOURS TURNG  ICOST  CeosT PP e

2200 420.0 4.% 150 8.4 0,38 .00 43 2 Y19% 8.4 15.2
225.0 202.2 5.1 150 8.4 0,54 .03 265 18 shHAN 8.4 15,2
30,0 211.8 %5 1850 8.6 0,83 1, 05 478 17 1847 8.4 15,2
233.0 R202.2 8.4 150 8.6 0.59 0.08 700 16 1097 8.4 15,3
240.0 178,22 8.2 1850 8.8 0,61 .11 PUd 20,49 @Bz S 8.4 15,3
245.0 162.2 4.9 15 B.46 0.58 b.14 1230 22,32 4%8.84 8.4 15,3
2%0.,0 113,99 5.0 0 8.6 0,65 .18 1625 32,06 594,65 8.4 15,3



DEPTH

255.0
240, 0
265, 0
a270.0
2750
280.0
2850
290, 0
295,10
00,0

A0%.0
A10.0

A1E.0

s AU

480,40
485, 4
494,10
495, 0
a0, o

Rap

181,
PR,
116,
219,
POH,

¥

I

a260

270,

290,

290,
HE7

aam,

sy

2R
197,

AH3

187,
a1y,
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1&53, 0 b4 F BR 77 9.4 0,62 1,35 5941 546,81 861,71 8.5 19,2
4.0 ¥4.7 3.3 ?7 2.4 0.50 I 5990  3B.55 842,53 B.G 19.2
1AE5 .0 a7.8 4.0 788 9.4 0.54 1.38 043 41,59 824,28 8.5 1.2
1&56. 0 64,3 B.7  HH 9.4 0.610 1.3% H104  56.81 807,19 8.9 1v.2
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an01.0 5.3 045.2 0 53 7 2646 BY76Y HB6.78 789.58 B.AH 20,

o
e

o
it

44,59 59

3
3

P4 2,018 24,98 FIEM 1884 FR& B.6 204
Q1 1.9 46.8  4H ¥ 2,10 27,50 93023 f”l? 03 8.4 20,
SEG4,0 SR 4.7 8B4 8.4 2,01 27,93 4416 L 59 gay a6 20,

D A Dd 2t Dd £ T »:,,z

2 0ph I et G

B

67 24,25 82300 470,70 809,20 8.6 20.4

B6 24.70 B4143 771,99 809,37 8.6 20.4
SR 24,97 BE095 975.90 810.44 8.6 20.4
32 25,08 35457 418,97 B07.923 B. & 20.4



HE BN S-S0 EE Y- B BN BN B BN BE B EE .

ALT NUMERER &
HTC J22

COsT an14s.00
TaTAL HOURS - 23,25

DERTH 5PM1 a
2510, n 74
aR00, Vs
HER0, U 74

2540, 0 76
255060 74
2560, G 72
”“79 73
2ETE, ﬂ P

BET MUMBER 7
HTL T44

LOsT
TOTAL

644,00
HOWURS 8,13

DEPTH HP Ml a
a2580.0 73
TR LY g
2600 .0 7
AbH10.,0 73
Béhat, 0 71

SH3A0, 0
han i
2

u\\z

1
71
71

P

70
71

3
73

73
73
Fé
74
71

IapC CODE
SIZE
TRIP
TOTAL

TIME

FL.OW
RATE

719
728
735

IADE
SIZE
TRIP
TOTAL

COnE

TIME

FLOW
RATE

703X
715
708
708
71
711

717
77

TURNS

e/
O

b2
HA
H4
65
Ha
64
&4
H4

TURNS

D/
0OM

H1
&
6H1
61

! *
\"t')

He

&HE

b

Gl7

12,250

7.9
PI6HP3

DL/
Co6

H17

12,250

7.6
2H613E

ne/
Co6

INTERVAL
NOZZLES
BIT RUN

CONDITION

MW/
QH

43
4%
44

a4
44
44
44
44

HIW/
CREG

TNTERVAL
NOZZLES
EIT RUN

CONDITION

HW/
OH

42
43
42

4%

Hid”
CH6

2%04, 4

bR/
s

43
43
4.4

44
44
44
44
44

16 16
74,0

B4 GO,000

LR/
CH6

40
41
41

41
41
41
41
41

AR7E, 0

DR/
0

42
43
45
40
43

164

T1 Bl

DR/
286G

39
40
3
Ao
414

40
40
40

28780

18

DR/

RIS

2647 .0

16

69 0

128



BIT NUMERER b
HTC J33

cosT 7774 .,00
TOTAL HOURS 27 .93R

DEPTH GPMl GPM2

2340, 0 72
2350, 0 72
2360.0 72

2R70.0 73
2380.0 e
2370.0 71
2400.0 =]
2410, 0 &
2420.0 70
2440, 0 71
2450, 0 73

24560, 0 po

2470.0 a2
2480, 0 74
2420 .0 73
25000 73
2504.,0 73

b
74

73

73R
74
T
74
]
7h
77
7

TADRC CODE
SIZE
TRIP TIME

TOTAL TURNS

FL.OW
RATE

740

73
7l

AR
Fah
73
7496
748
A7
Fan
73
Fav
742

7E3R
746
728
7R
740

DL/
(i

H4
6HA
LA

H4
6H3A
H4
&5
65
H3
6HA
6H4
63
H4

6H5
&5
6H3
&L
H4

INTERUAL
NOZZLES
BIT RUN

CONDITION

Hul/
(H

44
44
43

44
43
44
45
45
43
43
44
43
44

4%
A%
44
44
44

Hu/
CHG

23R, 0~ 2504, 0

DR/
(it

44
44
4%

44
473
44
4%
45
43
43
44
43

44

4%
45
44
44
44

18 16
1&)‘?&9
T4 BaH GOLLIRE

Dp/s
CaG

41
41
40

41
4
41
42
42
41
40
41
41
41

42
42
41
41
41

1é

DR/

RI&

POl
W Gl

fa Gt feed el P el Sed el fueb Sewh
ok Lok Dod pd U G Lad D03 Tl 2A
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RIT NUMEER
HTC JT22
CosT

TOTAL HOURS

DEPTH

2010.0
2020.0
2030.0

2040.0
20500
2060.0
2070.0
20840.0
2090.0
2100.0
2110.0
2120.0
2130.0

2140.
215

130.
EI?G.
2180
2134,
HQUH,

o Rk e v Bt von R e i n o P niw B oo Y e}

SEAQ
"'Il 7’-,“ .
2R60,
SE70
2280,
2290
2300,
2310,
2320

23RO

Love Bk voe 38 vou JE v [} owo Y o K o R v S5 s ) o

2335,

foum

4

L8516, 00
34,28

GPM1

&7
Hb

73

73
73
74
24
73
4
73
73
75
73

74

QM2

e
a4
)

'}l l?
P
78
=0
s
s
l“) I.‘?
R

R

78

78
o
78
A
!':"I l?
78
e
vy
78
vy
;

erv
ﬁ%
v
w4
73
74
74
73
74

A

73R

TaDdc CODE

SIZE

TRIP TTIME

TOTAL TURNS

FL.OW
RATE

749
“"l«lm‘
P

756

]
aE)
AT
748
7 .l:...
|;r"4
749
FH3A

I,
P 2

P4

PEe
7ERA
e
)
Flh
Foo
r‘) p) E«{
en
P

F1é

704

nes
O

L4
H3

£
H5

517

12,250

7.0

K F)

bL/
Ch6

INTERVAL
NOZZLES
BIT RUN

CONDITION

HW/
(M

44
44
45

4%
44
45
4%
45
4%
4%
45
4%

45

435
A5
45
4%
45

4%
4!:‘
4%
4%

45

4%
4%
43
43
43
44
44
43
43
43

Hid/
86

2000, Q-

DP/
OH

44
44
45

4%
44
45
4%
45
4%
4%
45
4%

45
45
45
45
4%
45
4%
(;L.
45
4%

4%
A5
43
43
43
A4
44
43
43

A4X

18

bp/
oee

41
41
43

4z
41
47
42
42
472
472
4z
4z

43

472
43
42
42
42
42
Qu
4_
42

47
4z
440
40
40
41
41
44
40
44

40

2RAG .0

16

335, 0
T8 B6 GO,

125

DE s
RIG

L W
£ ¢

03
ixd g

tauds el e el Jeed fed Jesd jead el el
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M
B fud
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DEPTH

1710.
1720,
1730,
1740,
1730,

17260,

1770

1780,

1790

igog.

18140,
1820,
1830,

1840
18350

1840,

1870

18840,
18940,

1900

1910,

1920
1930

1940,
1930,
19&0.
19740,
1780,
1990,
2000,

fonae I cve B oo S oo B v [ e Y o Y o S e B o] e B veo Y o Y ove B s R oo [ e R s R o B e |

frmes B e [ oo B e e ¥ e 8 s Y e B e |

[l

GPM1

79
80
a0
20
80
79
78
78

78

a2
a1

79

FLOW
RATE

g08
811
813
813
g10
806
8204
8203
786
805

804
803
804
799
798
796
785
7o4
791
790

793
7940
721
7o
791
785
G472
78
794

7an

pe/
0

70
70
71
71
VAL
20
70
7
6H8
70

B
Rt

v?
£

70
&HY
&Y
LY
HB
6HY
LHY
HG

HY
LY
&9
L9
HG
&8
47
&9
HG

H8

DC/
Cei

HW/
OH

48
48
49
49
48
48
48
48
47
48

48
48
48
48
48
48
47
47
47
47

47
47
47
47
47
47
32
47
47
47

HW/
Ce6

np/
OH

48
48
49
49

47

47
47
47
47
47
47
47
47
47

nes
Ca6

45
45
4%
4%
4%
4%
45
45
44
4%

4%
4%
4%
4%
44
44
44
44
44
44

44

44
4.4
44
4.4
30
44
44
44



DEFPTH

1320, 0
1330.0
1340.0
135%0.0
13&60.0
1374.0
13a0.0
1390, 0
1400.0
1410.0

1E00.0
1510.0

1820.0
THRQ &
1540.0
1550, 0
1540, 0
TEPGL0
15800
1590.0
1400, 0
1410.0

1611.1

BIT NUMBER

HTC Jea2
LosT

TOTAL HOURS

DEPTH

14200
16300
1640.,0
1650, 0
1660, 0
1670.0
14H80,0
1H90.0
1700.0

GPM1

21
- 20
&
21
a9
1
R
P2
ag
14

2421
a7
86

]

7
24
a7
a7
a7
a7

a8
an
av
a5
a4
a4
av
a7
av

a7

a7

8516,

GPM2

aa
Kt
ae
ae
a9
ag
8%
@7
ae
87

a7
8
a7
111
118

a6
|7
864
86

a4
84
a1
a1
21
a1
£l

81

A

40

HR. R

SPrl

a0
79
a4
78
79
78
aa
a4

79

BPM2

79
81
®§3
az
&0
(2]
a2
a2

F1.O0W
RATE

842
{898
883
BPE
a9
a2
aen
Q94
g87a
a7a

895
Q67
B6S
W
o E P
Q60
866
3468
862

864

869
861
2446
449
834
a3s
8342
837
834
a43é

838

abt CODE

QIZE

TRIP TIME

DG/
QH

75
78
77
74
7R
77
77
78

76

76

‘u‘

75

48
o1
73
75
75
78
75

7%
7%
73
73
73
73
73

s
0
LAY

73

73

TOTAL TURNS

FL.OW
RATE

794
aol
a13
798
voR
7o
210
a07
g06

DG/
{H

LY
7Q
71
6HY
&HY
&9
70
70
70

nc/
CSG

w17

2250

6.2

101926

ni/

CaeG

HW/
K

TLh R

[ R
A B DT

bR 5]

He
2

of L o

fo s Nt
RIS Y

o8

LR R G LR L
FITITIPS = iRINTOTI D

it
3

I

R I Bk R

wh
DD D Y D e

i

-

»
piRd 4

e
=3

HW/
CHG6

INTERUAL
NOZZLES
BIT RUN

CONDITION

M/
(1

47
48
49
48
48
48
48
48

i/

C86

or/

b |
=

B ]

PITI S Al D NS T

b3

WA

R R

if
i

NENEE N

1}
RS IRV IERY LS A RS SRRy

i g

L

ok 1

~3

LR LR LRI A RN

i

2i

ih
o]

DR/
C&E6

48
S0
49
20
=50
0
4%
S50
49
49

49
48
48
31

3z

48
48
48
448
48

48
44
47
A7
LX)
47
4%
47

47

L% I P S

DR/
1

47
48
49
A
48
48

48

48
48

DR/
&G

44
4%
45
443
44
44
4%
45

45

P/
RIS

15
1é&
14
14

2000.0
1818

388.9
T3 R4 GO, 000

14

DR/
RIS

14
14
15
14
14
14
15
15

14



DEPTH

820.0
830.0
840.0
8g=0.0
860.0
a70.0
aa0.0
ae0.0
200.0
10,0

220,
30,
240
PEQ
LU
970,
Gan0
290
10440
1410

1020
1030,
1040,
1050
1060,
1070
1080
14940
1100
1116

frn il e i o B8 v Sl B} e 35 e B eve S vow B e |

122400
1230.0
1240.0
1250.0
1260G.0
1270.8
12800
1290.0
1300.0
1310.0

HPM1

g4
4
@5
Q7
o
Q6
94
28
V8
9%

26
G4
D4
95
94
]
Ea]
93
Dé
9h
23
T3
3
93
93
@R
Qo
9R
93

vy
wa

91
wa
23
22
1
G4

92

96

4

21
91
e
21
240
ay
20

21
90
0
ay
90
At
70
90
By
89

205
QO
o8
203
P
CaRt
a9
RLI
O
gz

ne/s
H

84
85
8%
24
@
224
a9
4
84

84
83
83
a3
an
23
/23
a2
&3

23

]
82
a2
32
a2
81
az
a2l

wn

o

a2

80
a1
B0
79
79
7G
80
7
79

78

7Y
79
79

7%
79
7
8
7

e

nec/
CSG

7

HW/
OH

thif o
LR o on

ih

h4
T4
T4
=54
T4
54
a4
Y4
54
T4

HW/
Cse

T4
L
G4
D4
T4
4
54
a5
4
H4

A A B
[P

H
-
3,

AU R LR LR
o el Dl D

.

i
4

i
53

e
s

03

By
4l
s
53
o4
o IS
e

DR/
OH

P/
Cs6

54
54
S4
W
54
G4
54

¥k

5

PR

bRy

eI
W

U

o

i HRAH
~>..s-,.~.,_x.;.a-,.‘:.;..x§*a}§‘g

i
e

=0

a0
ol

il

al
a0
Nl
|
a0
1

540

op/s
RIS

17
17
18
18
17
18
17
18
17
17

17
17
17
17
17
17
17

-
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DEPTH

430.0
440 .0
40 .0
460.0
470.0
480.0
490,10
H500.0
510, G
E20,

RN

540, 0
5E0.0
20,0
570,40
580.0
sBe0.0
HO0.,0
H10.0
LKoo

LA . 0
H40 .0
&HE0., 0
H&0 .0
&HP0 .0
HB0.,0
&R0, 0
700.0
F10.0
Fenn

P30.0
7400
FEO.L0
60,0
AR
FEL.L0
90.0
aat. o
ape .2

BIT NUMBER
HTE J1
oosT

TOTAL HOLRS

DEPTH

a10.0

HP M1

111
109
118
113
111
111
110
113
108
108

107
108
147
108
109
101
145
104
103
102

103
102
103
148
102
101
103
104
103
104

104
103
102
a2
103
103
102
101
102

o

2694,00

2a, 03

arMl &

Qé

SPM2

104
104
104
101
102
104
105
147
103
104

105
106
107
1086
107

26

1ﬂ°
Q7
1aq

101
101
101
147
107
107
1@
107
104
102

104
102
1o
107
101
100
142
1040
101

PM2

Lo

e/
C8G

Fl.ouw pC/s
RATE OH

1074 33
167 33
11069 24
1070 XX
1061 A3
1Q77 33
1074 33
11ial 34
1055 23
1040 33

1063 33
10467 33
1066 33
1070 33
1080 33
R34 ney
a15 2%
1032 32
P97 31
1010 31

1016 31
1013 31
1018 31
1472 33
1042 Ly

1040 32
10546 33
1054 33
1044 32
1034 A

1037
1023
1017
1019 31
1018 K
1015 31
1019 31
1008 31
1015 31

.

=~

3

TADL CODE 114
BITZE 12,250
TRIP TIME 9.5
TOTAL TURNSG 158183

FL.CI ne/
RATE H

DL/
CE6

P74 83 76

HW/ HW ./ DR/
OH CeG O

29 29

a9 ay
28 28
2 pEgs
nY a9
29 e
29 ne

FITITI T PO TO P ™0 My iy

27 27
a7 a7

28 28
=7 a7
27 a7
n7 "7
a7 a7
27 27
a7 a7
27 a7
27 a7

INTERUAL
NOZZLES
BIT RUN
CONDITION T3

H/ HW/ pps
o GGG {0

G4

e,

bpP/s
Co6

DR/
RIS

24 12
a3 19
24 20
23 19
23 19
24 19
24 19

ﬁ? 19
23 9

na 19

23 19
23 19

23 19
24 1%
21 17
18 15
23 1%
an 18
2 18

2 18
a 18
22 18

24 19
23 19
23 1¢
"3 19
23 19

23 19
23 1%

a3 1%

2 18
2 18
e 18
e 18
P 18
2 18
ad 18
Py 18

2 18111
18 18 18
g01.%

e GOLI2T

bR/ DR/
L56 RIG



BIT NUMRER 1 Tapt CODE 111 INTERUAL 80,0~ 218.0
HTC O8C3ATAZA"HO SIZE 26,000 NOZZLES 18 18 18
LasT ) 0.00 TRIP TIME 2.4 BIT RUN 138.0
TOTAL HOURS 1.48 TOTAL TURNS 8533 CONDITION T2 B3 GO.000

FL.OW DG/ DL/ HW/ M/ DR/ Dps P/
DEPTH Sl aprMae RATE OH &G H CE8G 4 GG RIS

o

G0 50 46 481 b
10,0 94 97 PuEE 12
120.0 24 98 P60 18

P e
P

130.0 93 98 2ue
40,0 24 o8 FH
160.0 94 8 P64
170.0 94 Qe P65
180.0 25 P8 P&HG
194,10 P4 Q9 P66
200,04 86& A P75
210.0 24 99 261
2168.0 @4 99 LG

e
H

MMM RIMITINS

b eede Seud fuets feete Gedde fumds  Lewd Swede

™Y
pa

Pk b pede el Ll aed mde Ll Sl

B foveds Gnls el el

BIT NUMBER 1 Tant CODE 111 INTERVAL 218. 0~ 869 .2
HTE Q8CEAT 51IZE 17.500 NOZZILES 18 18 14
CosT 4857 .00 TRIP TIME 3.7 BIT RUN S591.2
TOTAL HOURE &.9% TOTAL TURNS 20581 CONDITION T2 B2 G0O.000

F1.00 DC/ nes Hu/ Hul/ DR/ Dp/s DR/
DEPTH S5l GPM2 ReTE O CH6 (O CH6 O CHG RIS

220,40 108 103 1053 32

el
o
Y
{4

230.0 108 103 1054 33
2400 11q 105 1074 A3
aE0.0 108 104 10462 33
60,0 97 () e X0
2740.0 106 103 1045 3z

23 1¢
okl 19
23 19
2 18

23 19

NS R
3
X

TODITIPITI NI PRI PO T

280,40 108 104 1037 32 é 23 1%
220,40 109 102 1055 A3 o) 23 19
A00.0 167 102 1046 32 & 23 19
310.0 108 100 10440 A o) 23 23 1%
20,0 108 9e 1TOAS X2 =e 2% R 19
330.0 108 101 1047 A 28 23 ma 19
340.0 111 103 172 X3 28 a4 ot 1%
A54.0 108 103 1056 33 28 a3 23 14

A650.0 109 104 1063 33 =8 23 nA 1%
A70.0 111 104 175 X3 oAy o w4 1%
380.0 109 104 1061 33 28 23 23 19
390.0 0@ 103 1057 A3 =g A a3 19
400.0 a9 Ta3 0% 33 a8 23 . 23 19
410.0 1140 a8 1060 33 AT 23 23 19
4200 110 103 1065 33 a8 a3 23 19



CF) . COMPUTER DATA LTISTING : LIST D

INTERVAL . . . . . . ., 10mM averages.

DEFTH . . . . . . . . Well depth, in metres,

GPM1 . . . . . . « .+ . Stroke rate per ninute, for Pump no.l
GfM2 . . . .« . .« ., . Btroke rate per minute, for Pump no.?.

FLLOW RATE . . . . . . Mud flow rate into the well, in gallons
per minute,

ANNULAR VELOCITIES : (in wmetres per minute)

pCAOH

i

Between drill collars and the open hole.

DLC/CSG -~ Retween drill collars and casing.

HW/0H - Betweesn heavyweight drill pipe and the open hole,
HW/CHBG ~ Between heavyweight drill pipe and casing.

DPAOH - Retween drill pipe and open hole,

DP/CSE

1
H

Between drill pipe and casing.

DP/RIS - Between drill pipe and riser,



IT NUMBER

05 T
aTAL

F1.OW
DEPTH RATE
2510.0 719
2520.0 728
2530.0 33

2340, 0 743
”‘%ﬂ ﬁ 73S

260 sy
Eﬁ?ﬁ.ﬁ 738

2578.0 733

IT MUMBER
TC T44

15T 6844,
HOURS a8,

OTAL

FLOW

DEPTH RATE
2ER0.
ﬁ\ﬁ?ﬁ,
24600,
2610,
2H20,

703
7158
708
PR

718

e Rt e I e R e R i

2630.0 711
26480 717
2647, 0 717

8516,
HOURS . 23,

&

00

oy
!‘) e}

P &P

2PREG
216, 4
2844, 0

a91%.48
2921.0
aeae.2
2970,.3
244,06

n
13

P&P

29436
2985, 0
2898, 6
AT
J031 . 6

xGa7.7
AN7ELE
Ra47 .0

TOTAL

IADC CODE
GI7TE
TRIP TIME

TURNS

PRIT

1088, 4
1114.7

1138.9

1163.6
1136, 6
1148, 4
i l‘Q\) ' 9
1132, 6

IADC
GI7ZE
TRIP
TOTAL

CODE

TIME
TURNS

PRIT

1231.6
1274,2
1249 1
1250.8
1ave. R

ll’{‘i t .7

12823
3]

1283.¢

3&?1

wpap

390
3.4
40,0

fad Ld ) T T
g 3G 830
e LR 30

H17
12,250
7.6
26613

pARRELY

41.8
43 .7
43,
4.
4,

Joede SR el ',

41,7
41,7
42,1

INTERVAL
NOZZILES
BIT RUN
CONDITION

HHP /A
HHP ain
457 3.87
473 4,01
489 4,15

S05 4,24
487 4,13
495 4,20
494 4,19
483 4. 11

INTERVAL
NOZZLES
BIT RIIN
CONDITION

HHP A
HHP sain
a5 4
=31 4
516 4

w17 4,38

53R 4,51
S04 4.44
A4 N

a37

2504, 0 2578, 0
16 16 18
74,0
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13140 11z

AE7R, 0~ 2HAT7 .0
16 1H 16
LY, 0

TU B1 GO I25

IMPACT
FORCE

JET
VELOCITY

1309 1

»o,-l q
izlf
1329
136G

R

Gl ek femd Sk
el el Bed g

1341
1363
13A64

e
o

St td gedde
-
NG
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DEPTH

TEPQ.
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—
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1114,
1096,
1124,
T11R,
1159,

1194 .3

1172,
1116,
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1151,

TARC CODE
BIZE
TRIP TIME

TOTAL TURNS
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8.8
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CONDITION

HHP
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BIT NUMRER 4 TADC CODE al? INTERVAL 2000, 0~ 2335, (
HTC J22 GlZE 12,250 NOZZLES 18 16 18
casT CBE16.00 TRIP TIME 7.0 BIT RUN 3350
TOTAL HOURS 34,28 TOTAL TURNGS 123394 CONDITION T8 BéH GOLI25

FLOW HHP/  IMPALCT JET
DEPTH RATE P&P PRIT spap HHP aqin FORCE VELOCITY

L 20 1359
18 1338
4% 1391
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20700 Fel REYG.0 1242.0 41, & D 67 1434 &
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FL.OW HHP/  IMPACT JET
DEPTH RATE PSP PRIT %P&P HHP ‘qQin FORCE VELOCITY
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b

=&
S6H4

1710,
1720,
17230,

208 3000.4 1176.8 39,
211 2e87.0  1185.4 39.
Q13 2985.7 1189, 6 39.

.71 1472 114
L 1482 114
79 1488 114

1740, 213 3011.8 11911 39, D65 .80 1490 114
FE0 @10 A000.7  1181.64 39, S5 74 1478 114
17260, Boa 29%1.9 1170.7 39. Ivwh | b7 14464 113

aaq 245,88 1164.2 39,
ROJF 2955.8  1161.8 39.
TRE PR69.3 0 1111,¢9 37,
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1850.0 76 233,04 1141.5 38.9 XA 4,540 1428 112
1860.0 7R6 2958.7 1142.3 38.6 a3t 4,50 1429 112
1870.0 785 2914.9 11091 38.1 08 4,31 1387 110
1480.0 R4 29479 11356 38.3 Sa2b 4,464 1420 112
1a%0.0 PeL O OR2R4R2.46  1138.3 8.7 529 4,46 1424 111
1700.0 290 3009.3 1136.7 37.8 S24 4,45 1422 111
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DEPTH

1320.0
1330.0
'T40 it

LRG0, 0
1360, 0
1370.0
1380.0
1390.0
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1410.0
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1440,
1450,
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1470,
1480,
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1411.1
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DEPTH
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R
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844
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G446
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834
8238
402
GR7
836
BRb

238

Fl.ou

RATE

754
£
613
798
P58
AL:
2310
807
204

pap

28911
I0F.Q
2069, 2
xagpe. 2
036, 3
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neEE.9
a9,
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neen,
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1409,
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[l RS R R R
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2991,
2991,
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2989,
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0
B9

P&P
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SRR D
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1083.8
117&%.,7
1137.8
1171, 4
1166.4
1173 .5
1 t‘..lu

1184.;
1136,
1136, 2

ae.2
1108.3
1140, 3
4785

uRe. R

1139. 6
1154, 0
1161.1
1146, 3
1180.5

1164, 0
1141.8
1102.0
9.0
1a7a.9
1083.0
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ﬂ”?.u
1678,
77,9

1a83.0

Tabh CODE
SIZE

TRIP TIME
TOTAL TURNS

1187, 4
1174 .0
11700
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37.5
39,1
38.3
38.8
a8, 4
8.8
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8.5
&, 2
37,
KL
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8
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HHP /
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545 4,63
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H13 .20
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6511 .18

KRN S0
&H19 .05
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4
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SR 4,46

by
L
L

. 49

INTERVAL
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520 4,41
RS 4,54
588 4,73
aee 4,49
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R4 4,93
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FORCE

1457
15
1530
1573
1568
1578
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1593
1528
1528

1517
1490
1833
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1554
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1541
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FiL.0W HHP/  IMPACT JET
DEPTH RATE PSP ZPSP HHP sqin FORCE VELOCITY
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44,
‘45 1]
46,

742 6,30 1777 126
707 H.04R 1800 127
774 687 1a27? 128

g820.0 LR 29722
830, 6 29R4.2
240,

1

£h

P76 29501

1321.2 &
0 1338.3 3
t 1358, 9 1
850,40 Y76 2999.4 13571 4% .2 773 HOGH 1825 128
860, 0 CRHG R2R69.2 13296 44.8 749 &L, 36 1788 126
8470.0 74 278,99 1352.9 4%, 4 769 & 83 1819 127
gaoe. 0 G&ESG 297610 1327 1 44, & 747 H.34 1785 126
Q{y6.0 QFe  AMRE.3F 0 13464.8 4% .1 779 &H. 61 1835 128
200.0 FH4 2991 13249 44, 2 74% HL32 17an 126
210.0 RoHeu 29942 1330.4 44,4 7aE0 £, 36 1789 1286
@aa.0 QL 29647 13375 45,1 7%b6 6,41 1798 127
230,10 DEY 29Pe.2 131146 44,0 734 6,23 1764 126
$40.0 a0 29019 1312.2 44,5 FEG H, 23 1765 126
BE0.0 PR 3024,1 1311.4 437, 4 R4 H, 23 1763 126
P60, 48 ?4& H2RH6,9 12746 4%, 0 703 nL,97 1714 184
7o 0 PE6 F001.2  1348.0 44,9 7Ea fH, 38 1813 1258
Pai.0 Wﬁﬂ AQ22 6 1359.8 4%, 0 762 H, a6 1829 1246
YR, 0 P4l RY26.H 13183 4% .0 727 6,017 1773 124
1000.0 PE6H  2940.4 1348.2 45,9 A2 &L RE 1813 125
it 1 7
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1040.0 Y4 29385 1301.8 44 .3 714 H.05 1751 123
10%0 .4 Y44 2R4T.S 12859 43, 6 709 &, 01 1709 124
1aa0.0 D44 29272 1284.7 43.9 708 &, 00 1728 124
1070.0 PR 2PH4.0 0 124600 4.5 687 %, 83 1694 1272
1aga. o a0 29821 }Q?H.B 42.7 &98 .92 1718 123
1a96.0 PRAT ORIV 1265.8 472, G HPT B,87 17a2 123
tion.Q KA CATArE O S DO I 4.7 He? WLl 1710 123
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=
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11240 PIE B2REL, 1207 .7 40, Ha5 5,47 iét4 120
1200 P08 29461, 11a8. 6 40, &30 .34 15908 119
12140 PUE 2L, 1174,7 R H1e 5,05 15aa 11a
122, P00 PRU4.1 0 1181, 3 40.0 L4 FRCAT 1A
L3 Y7 @RER.7 1199.4 40.2 HAG %, 38 1613
1240 208 290%.8 1201.4 40.1 L3 040 1THT
250 POX 2960,.9  1188,3 40,1 HEh B3 198
1260, e 298146 11944 40,1 H32 5,37 1609
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1280, 9 A01E. 6 12044 399 £H3Y .49 1H20
1890, SO3 0 EOAL, X 10,0 9.3 Ha? B, A2 1600
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F1.0uW HHP/  TMPACT JET
DEPTH RATE Pap PRIT HHP sqin FORCE VELOCITY
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140
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140

1030
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1133
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430.0 1074 2983.3 1644.1
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450, 0 1109 3006.1 1751.4
460, 0 1070 2997.9 1630,
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1
a
[+
W
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AR aaWg

(AR R R

470, 0 1061 3041.7 1&Ud.§ 94 13 &
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424, 1074 3035.8 1644.4 b 1031 28 2 141
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1
.

7 4

S0a. 1101 R041, 1728, 111t ha R 144
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ot
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159 139
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fs kv Bk s I v

&
510, 1055 2982.% 1584 .9 a3, TH G 21R 138
aen, 1060 2929.3  1599.9 03 989 11 215 139
G30.0 1063 2889, 1610.4 a9%.,7 goY 4,15 2165 139
G400 1067  2882.3 1623.3 6.3 1011 4,20 2183 1419
550, 0 1066 2912.9 1620.6 S0 6 1008 4,19 2179 140
G600 1070 2903.2  1630.3 S6H. 2 1017 4,23 2192 140
G700 1080 2833.0  1661.3% 8.6 1047 4,35 2034 141
HE3e.0 36 2412.4 12496 51.8 683 2.84 1484 123
aee. o 818 1895.6 47,2 0.0 451 1.87 1274 107
00,0 1032 27646.7 1816.5 54,8 213 3.79 2039 135
10,0 Qo7 27204 1417.4 aa.1 ana 3,43 1906 130
H320.,0 1010 28511 14531 51.0 856 3.56 1954 132

&R0, 0 ity 27249 1471.8 54,0 873 .63 1979 133
Ha0. 0 113 2889.6  1483.0 S b 265 X460 19467 133
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H4&0, 0 1072 2840.3 1639.2 57,7 1026 4.26 2204 1410
H70. 0 1042 2848.2 1584.3 EWE I 63 4,01 2130 136
80,0 o4 2889.9 1578.2 S4.6 58 .58 2182 1346
L0, 0 108546 2P57.8 1625.0 n4.,9 1001 4,164 2185 138
a0.0 1056 29956 16253 54,3 1001 4,16 2186 138
710,00 1044 2928.9 1589.3 G4, 3 a8 4,02 2137 137
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BIT MUMBER TADE CODE 114 INTERVAL g0e .2~ 16111
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LOsT 2694, 00 TRIP TIME VIR BIT RUN go1.9
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FLOW HHP/  IMPACT JET
DEPTH RATE PaP PRIT %PGP HHP saqin  FORCE VELOCITY
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RIT MNUMERER
HTEC Q8C3ATA
CosT

TOTAL HOURS

DEPTH

20.0
100.0
120,10

130.0
140.,0
160.0
170.0
180, 0
120.0
200.0
210.40
218.0

BIT NUMBER
HTC O8CEAT
COsT

TOTAL HOURDS

DEPTH

A
A2R0, D
240, 0
250, 0
Shi, 0
274,40
2800
290,40
300.0
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AEe.0
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165

1

0o
48

pap

2940
1185.9
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s e B

P

e P RITI NI DG

- -

111
17.500
3.7
80581

PR
b0 .1

569
58,7
57 .3
Bh, b
mR. 7
"4

L
T

i

i

55,0
5.8
55,03

o

[l
sdad

(W
S
o4, 2
H4.,7
54,5
I

RS

Tt b 8
4,3
53,8

S4.,0

INTERVAL
NOZZLES
BIT RUN
CONDITION

HHP

o2
7ad
735

731
737
744
7464
P47
750
771
73
746

HHP /
aaqin

n.17
1,37
1.3%9

1.38
1.39
1.40
1.41
1.41
1.41
1.4%
1,39
1,41

INTERVAL
NQZZLES
BIT RUN
CONDITION

HHP
271

074
1036
P95
202
@49
Qa7
O7G
E2
P3R4
a3

254
1024
fa
298
1034
G4
Qar
285
Gaw
1003

HHP /

sain
4,03

N {1
LAl
14
R
]
L85
LAG
LB
834
B4

Sl NN e D

w7
T
A7
L1
XA
13
08
10
T
A7

b o P O D oS I Dl

ae.0- 218.0

18 18 18
138,40

TR B3 GO, 000

IMPACT
FORCE

443
1749
1266

1759
1768
1779
1783
1784
17940
1822
1771
1783

JET
VELOCITY

2180~ |ue.2

18 18 18
a991.2

T2 B2 60,000

IMPALT
FORCE

213
207
2071
2054

2100
aene
2138
2165
22l6
2159
214l
2146
2151
2178

JET
VELOCITY



(@), COMPUTER DATA LISTING : LIST O

INTERVAL . . . . . . . 10m averages,
DEPTH. . . . . . . , . Well depth, in metres.
FLOW RATE. . .+ . . Mud flow into the well, in gallens per

Mminute,

PSP o o o v v 0 . Pump pressure, in pounds per square
inch,

PEIT ., . . . . . . Bit pressure drop, in pounds per
square inch.,

APHF . . o . v . . . . Percentage of surface pressure dropped
at the hit,

HeH.Po o v o o v v v v Rit hydraulic horsepower.
HHP/ZGR IN. . . . . . . Rit hydrauvlic horsepower per square inch
of hit diameter,

IMPACT FORCE . ., . Rit impact force, in foot-pounds per
asecond squared,

JET VELOCITY . . . . . Mud velocity through the hit nozzles, in
metres per second.



BIT MNUMBER
HTC JI22

COsT
TaTAL

DEFTH
25100

S820.0
25300

2E40,

2550 ,[3
2Hh&EG,0
Eﬁ?ﬂ.ﬂ
..... 57,0

BIT MUMBER
HTC J44

COsT
TOTAL

REPTH

20,0
AE90.0
S2&00.40
BHLO.0
2hat, 0

HHAN D
2640, 0
f ")i'-}:“‘ : ﬂ

HOURS

HOWURS

ﬂ 1()
R3,

rROP

HE44

a.

=3
3
e

PRV TS B
fruiiendben e s

3

7.9

‘
S

4,7

&

00

e

BTIT RUN

&
16
26

Rév,
4é,
T
Hé

74,

v?

BIT RUN

IADC CODE
GIZE

TRIP TIME
TOTAL

HOURS

0 1.24
0 4,49
Y 9,58

f 11.86
0 13,53
{1 15,62
] 18,50

Q 2X.25

IapC CODE
SIZE

TRIP TIME
TOTAL TURNSG

HOURS
A .28

.U 1.06
0 1.79

A & b
v X083

L 3.1

ARt &, 63

A 813

TURNS

17
12,250
7.3
73623

TURNS

4175
15046
0480

37399
42444
49140
794646
7XH23A

617
12,250
7.6
2H6E13

TURNS

(‘)")g

3560
H030
Q632
127346

173348

221946
Ahh1E

INTERVAIL

NOZZIES
BIT RUN

CONDITION

TOTAL COST
40417 .24
B2a91.67
70902, 47

XSt e QLA
8%3?8.?3
PAVATE, HB

103474, 460

120825, 656

INTERVAL

NOZZLES
BIT RUN

CONDITION

TOTAL COST
..... 0h34,38
38483 G4
41125 ,57
4I0ID ma
40601, 01

D3P45 .14
gooe, 35
642?2.15

2E04, 0
14

2578, 0
tH 18
74.1

T8 B4 GO, 000

LCOST ccogt I-C

."‘sJI
1187

1861

L7364
2248 -

aved -

833 mdﬁl -
610 1855 -
762 1460 -
1053 15468 o
2169 1633 +

2H78 .0~
14

26H47 .0
14 16
H9 . 8
T1 Bl GO.,12%

L

1C08T CCosT I-C
518
285
RECY:
=281
467

17817 -
320y -
1869 -
1373 -
157 -

464 1024 -

556,32 Pa8, 52 d
788 54 931,48 -



BIT NUMRER
HTC JF33

cosT
TOTAL

DEPTH

2340,0
2350.0
AR60.0

2A70. 0
2RR0.0
2RL0.0
2400.,0
2410.0
2420.0
24320, 0
2440, 0
2450.,0
2460

24700
2480.0
2490.0
2500.0
2504, 0

HOURE

774,

27L9E

ROP BIT RUN

il

140

129
Lo 2
3

3 A0

N I R

@ m

RISt B C IR B s s BN B

~2

7

“3

A

IADC CODE

BITZE 1
TRIP TIME
TOTAL TURNS

P
Y

[#% IR N |

v

BN

3

Exs)
A

HOURS TLRNS

.0 1,02 AREHG
15.0 2,89 @ua
a20.00 P.eR 13209

w4
1

R RL R P

PR
Py

-

P e D g 00N o
<h

PRI A B

R

B Lad

TEE,
146G,
1469,

18324
24121
30129
37181

_t 7AR7

“ ‘4‘.‘ l-...\‘
. 15, 39 513680
{ 16,31 B4R2R9

a03E04
L2209
HBIZAZ

R 21,
0 HE
i e
g E\..\ 1 4
it 27

71154
774464
[auies
ae173
24416

G J‘»&’.ﬁf’.}
d w3 N3 LR O

INTERVAL

NOZZLES
BIT RUN

23R, 0~

COMDITION

TOTAL COST
33144 .74
4499% .38

93

35,28
350,19
APF L B
5539.?3
5216, 0
Y0653, 43
4012, 77
100662, 45
102714, 67
109158, 23

111994,
117895,

lﬂﬂ
13@433,.9

07 20

LTCasT

740
&85
376

Lo
&H31
Ha'?
IR
2468
544
A3H.93
Hb4, 97
20,22
H44, 34

283,84
HBY, 90
772.27
474 . 48

1513

2504 .0
18 14 16

149 .0

T4 BH G0,12%

ceosT I-C

THDY
3000 -
1550 -

1572 -
1363 -
1233 -
11462 -
1134 -
Y8y, 61 -
ae3 .17
vz, a7

829,60
813,07
810,44 . -
R0, 20 -
207 +



7 INTERVAL 20000~ R2ATGE. 0
0 NOZZLES 18 16 14
0 BIT RUN 335.0
4 CONDITION ™’ R’Ré& G025

BIT MUMRER 4 TADC CODE Sl
HTC I22 [ERFATS 12, 2%
casT 851600 TRIP TIME 7.
TOTAL HOURS 34,26 TOTAL TURNS 12339

DEPTH ROF BIT RUN HOURS TURNS  TaOTAL. COST TeosT CeosT I-C

2010, 0 16.8 1a.0 0.&0 2051 I6253,.50 217 Eicyiawt -
2020.0 7.2 20,0 1,98 8154 41305. 44 505 2065 -
a030.0 70 30,0 31 13110 46183 .90 488 1539 -

2040.0 &, 4.0 4,45 17432 S0344,.14 416 1259 -
2050.40 @6 agLa 549 21339 54140.19 3an 1083 -
2060.0 10.8 &0 & .42 naLA4T7 S7GA7 . AR 338,72 95R.79 -
S07a0.0 21,8 0.0 &, 73 25279 SRLTI.PT 11484 838,23

2080.0 12,58 gq0.0 7,04 28948 1600.41 292,44 770,01

2090.0 9.4 AL 2,60 33020 HE481 ., 68 388,17 FE7., 87 -
2100.0 14.4 18,0 Q.29 3n680 6B017.79 253,461 &80.18 -
2114.0 7,8 110,40 10,41 APRVE FRO99.91  408.21 AGE, 4% -
21200 10.3 126.,0 11,38 435746 7R648.44 304,85 AF0,40 -
21300 25,1 130,40 11,82 45249 723,99 1GR.3FE H94.09 -

n70.8%9 483,89 584,22

140,40 13.14 Si2az azn -
150.0 14, 3¢ 4902 Bobd2 29 457 .2 G762 -

232,62 158,946 51,45 -
7

160, 0 14,63 56427 ga2aEs -
170.0 15,78 ASIREL 171318 348,04 H3E9. 49 -
180, 0 17,31 H4450 P72PH, &8 GER.ET 0 H40.94 +
120.0 18, 44 L8114 101404, 31 418,76 534,13 -
2000 18,89 HRGHE TR30E7 .71 157,34 515,29 -
210.0 12,97 TRIE 107000.86 394,31 509,53 -

2140.0
21500
2160.0
21700
2186.0
21940.0
2200.0
22100

A

- ]

RURTURs IS LR I 05 B s's B

]

R IR TN I RN B B et

2220, 0 12 220.0 a0,77 THIT 4 Q9943 .74 294.2% 499,74 -
2AE0.0 12, AL, 0 21060 727 112979 .99 E03.,462 491,22

22400 14.7 240, 0 288 g1a1e 113463 .38 248,34 481,10 -
0.7 2n, 0 M poote TIRRE7 .16 342,37 475 6% -
7.8 260, 0 24,50 gQeIE3R 123852 .53 466,54 475,20

.0 P 270,40 EATIRND QRanA 127258 .41 370,59 471,33 -
228040 2.7 280, 0 26, A0 REGAHD 130140.45 288,20 464,79 -
22900 11,9 290,40 27,014 FELH3A 133213, 20 307.28 459,34 -
2300.,0 11.4 Ann.n A8.03% 101935 136427.98 321,489 454,74 -
23100 &b A0 29,83 108970 141924 .24 549 .43 457,42 +
2AZN.0 8.4 . a A7 111194 1450265, 04 434,08 457,08 -
2REL .0 7.4 AA0.0 F2.007 118058 15120336 493,83 458 19 +

23350 LA RRE. 0 R4, P4 123374 159212, 40 16502 475 +



DEPTH

1710.0
1720.0
1730.0
1740.0
1750.0
1760.0
1770.0
1780.0
1790.0
1800.0

1g10.0
18:20.0
1830.0
1840.40
1850, 0
1860.0
1874.0
1880.0
1890.0
19a0.0

1910.0
1920.0
1930.0
1740.0
1950.,0
1260.0
1970.0
1980. 0
1990.0
20000

ROP RIT RUN

12,

.24,

19,
20,

18

10.

13

18

13,
18,

15,

11,

16

13,

.lg:-

Sade

13

e

3

13,
19,

14,

19,

>

g

Rinn

10D N T T

T3 b

Ty o

24 .6
13.8
151
21,4
1%, 3
1%, 7
1.5
a.0
10,2
8.5

?8.
108,
118,
128,
138,
148,
158,
168,
178,
188,

198,
208,
218,
2o,
A
248,

a5,

[

268,

rds

2a8,

298,
3“\ '
218,
328,

238

344,

AGR

RENCH
278,
A0,

RO R IR s R R R R LGN 99000 0

Es I IR VIR s I s BT R s I Y

HOURS

3

3.

P I

&

&

"
K

7,

[

Ty

9,

10
11

4
foer

13
14

14,

15

15
16
17
17
18
19
19
ol
aa

P4
i

10,

12,

14

£ i
Al

06
=8
10
05
6HB
ppog
Q6
49
15
FC
&L
ap
09
05
o
12
83

Ak

.77
A0
:1{’:}
63
. a8
AR
88
14
12

c82e

TURNS

14238
16036
18423
20721
2R205
B7H1G
JOHE0
F30437
I6384
Iaa1

41793
45851
48627
G2142
ah248
8493
61731
HEIFAG
L6908

HPRER

70951
74000
76779
78738
81877
84579
REz32
@IL3AY
G76HAH

101924

TOTAL CO&T

42609
44118
45992
47776
49781
G324
IwERENT Y
a7h8e
Ho212

H2170

HAG9Q
67209
70114

FERTE

7E300
7aie2
20888
ar734
25316
Q72462

g2874%5
1399

PIN2S.

Punal
YR278
100605
103771

108359,

111935
116207

(93
.40
L8
49
03
23
a7
&:-:71
X3

b
FI ~

AT

, @R
Y5
6H5
b
LS
73
0
.78
49

.10
70
4%
‘73
L850
98
R
A8
Al
P e

ICosT

293,68
150,85
187,37
178. 44
200, 4%
345,52
232,00
203,29
262,31

195,79

242,050
331,93
220,44
276,23
242,35
280,19
278,67
184,53
258,28
194 .57

148, 26
265,48
242 6b
170,53
274,71
232,71
EERIRY
408,83
G759
477 .18

CCOST I-

430.84
405,13
86,81
A70. 465
xaa, 39
AE7.583
349 .63
R4, 97
Axb 67
A9 12

AP4 .74
A5, 08
a0, 30
318,38
A15. 20
313,79
313,43
J07 .68
J0%., 90

A02.03

296,91
295,89
294,22
2540

1)

289,14
2R, 74
295,42
298,81



DEPTH

1320.0
1330.0
1340,
LARQ .
1340,
1370,
1380,
1390,
1404,
1410

m::a:aa::c:m

1420,
1430,
1440,
1450
1460,
1470
14840,
14940,
1500
1E10,

Lowe B cvo B o B8 e B vou B oo JY o Y e B von Bt 3

1ae0,
1%30,
15440,
+ l«‘ol(’(
1540
1570,
’Tﬁﬂ.
1590,
.)ﬂﬂ.
1610,

TOID D DD DD DD D

poa}

1611,

BIT NUMRER
HTG Ja2a2
COST

TOTAL HOURS

DEPTH

14200
1630,0
1440.0
TGEM.0
16H60.0
1&70,0
1480.0
1HP0.,0
1700.0

ROP

35

A

41.0

DD

¢
s

™3 b T

Ea O s B P S S R Al

e

Pev I

1. 4
81,6
9.4
a7.8
&1, 7
&

RIT RUN

510.8
|.:‘")0 ﬂ
HA0.8
240,08
580,18
560,8
WAL
5=80.8
wea.,8
H00.,8

&10.8
L0, 8
HA0 .8
Ha0 .8
650, 8
H&EL .8
H70.8
HBe .8
He0 .8
700.8

714.8
20,8
730.8
740.8
750.8
60,8
770.8
780.8
7ea.8
g800.0

801.9

A Tanc

QIZE
L0 TRIP
a9 TOTH

BIT RUN

HOURS

15.18
15,42
1%, 658
16,05
16,37
16.8%
17,13
17,39
17.66
17.90

18.14
18,40
18.79
19,14
19 53
19.80
20,06
20,440
20,66
20,91

EES

e e Bl R R B

-
(=

PTITIIONNMIMRIINg Y

NS NENENE LR X e
AR T EAER IO T

Exa
L

P}
iR
o
o8

CODE

TIME

L. TURNS

HIIR G

1.1

.23
1,332
1.44
1,85
166
1,87
2 CA3

TURNS

4157
PEH20
QEHYPTI
FIL4IN
101340
104242
106037
17806
1953
111141

112833
114447
117023
119ﬂ70

?3&91
125401
1276546
1R9ATEH
131018

137610
134124
136487
139721
143698 -
146431
149038
151249
153400

156525

158183

w17
12,2590
h. 2

101926

TURNS

4029
4913
HA49
t?;h
HAMRE
HB1Y
PRAG
aaea
10415

TOTAL COST
789ﬂ1.01
79091, 0
7q9lu.

a1410. ”’
QREPI . 27
8432¢ .2

-ugmw.ﬂl
a&6301, 35
g7260.00
g81446 .63

Beagz . 9é
BPY75E., 90
140119
PR7ER, 47
4112.80
PEae0, 7?3
P&EO3R7 .20
784,97
PRRIL
PP14%,

-
™,

1000246, 00
100863.93
102171, 55
103961.03
106161.36
17673 .89
109116, 43
110337 .85
111640.37
113480 .57

114176 .48

INTERUAL
NOQZZLES
BIT RUN

ICO&T

103.17
ae.07
a2 .47

149,43

11m.:ﬁ

175,60
e, 31
Q7,489
9%, 84
{8, 66

3. H3
89 .29
142,53
135,43
135,73
@7.79
P4, 65
124,78
PUG
@0 .89

a8. 0%
83,79
130,764
178.95
220,03
151,259
144,25
1722 .34
130,05

184,02

6332 .64

1611

CONDITION

TOTAL COST
F4494,
35283,
3:6?4 i?
RERELT . 88
Kﬁélu.?ﬁ
3681035
7226 .27
R7817 .69
AVET7R 1

FTCOBT

S
79

-
A5

33,38
44,74
39,51
41,59
59.14
185,54

T3 B4 GO

CCOsST I1-C

153.10 -
151,87 -
150, 56 -
150,54 -
149,92 -
150,37 +
149,48 -
148,59 -
147,70 -

30

146,72

145,85 -
144,94 -
144,90 -
144,75 -
144,61 -
143,90 -
143 .17 -
142.90 -
142,21 -
141,47 -

144,72
139,93
137,81
140,34
141,40
141,53
141,86
K. ¥4
141,17 -
141,71 +

i

LI S T

38 +

cie 2000.0
18 18 14
3889

000

ceosT I~

RE7E -
1867 -
1A% e
P I o
T84 BT -
Lt D6 -
540,29 -
479 X1 e
8485, 27 -



DEPTH ROP RIT RUN HOURS TURNS TOTAL. COST IcasT CCosT I-C

}20.0 29 .6 10.8 0.37 2004 24117.91 123 RR33 -
B30.0 44, 6 20,8 [LIREY 3351 2493758 a2 1199 -
&40.,0 A9 0 0.8 0,88 4891 25874,93 PR.7E 840,09 -

QE0.0 377 40.8 (SR H481 26842 .71 26,78 457,91 -
g60.0 41.8 50,8 1,358 7914 B2P7216.14 87 .34 545,59 -
870.0 8.7 50, 8 1,61 Qa4LH7 AR660, 09 Q4,44 471 ,3%9 -
©{e0.0 A b 70.8 1.92 11306 ROTTYLED 111,89 420,61 -
Bee .0 A%, 4 20.8 2,820 12991 J0BOE. 13 102,056 3R1.28 -
00,0 40.8 90,8 2,44 14461 Xl1699.87 Q9,47 349,12 -
10,0 Ao 2 100.¢ 2,740 15991 Xr6A1 .13 R1E 323,72 -

110.8 2,95 17391 I3483, 264 8%.21  J02.20 -

&

20,0 47, &
120.8 KPR 19169 A4565.67 108,24 286,14 -

9

8

a8

PI0.0 J33.
a0 A4,
950 48,
2H0. 49,

130, R 23 200484 AT4ARE .93 6,13 270,85 -
140, B 67 21832 A6H186 .75 7a.ee 287,01 -

150, ¢ .87 HENAY ILH927 .30 74,005 244,088 -

Lol e B oo

@70, 48, 140. 8 08 24300 A7LER, 64 26,137 234,38
230, ae, 170.¢

¢
1a0.8 A9 27060 AR179 ., 64 88.05% 214,70 -
190.8 4,72 28617 A0003.99 82, 43 209,68 -
200.,8 4,99 J0509 4100525 100,13 204,21 -

wen,
1oa0.
1atn.

41,
5}4 +

36,

4
4,25 29396 Agaee . 12 H1.0% 224,23
4
4

RN o NI

o K oue i veow Y voe

210 2 RYeacew iy 41931 .58 263 198,92

220.8 TS 34439 43085, 01 115,34 195,13 -
230.8 S50 I6TT73 44320 .60 183,56 192,03 -
&40.,8 &6 5% 41239 ALH684 .25 234.37 193,87 +
2E0.8 7.14 453446 A48858.21 217.40 194,81 +
260.8 767 48999 ¢« H0791.74  193.35 194,75 -
270.8 o, 04 B1332 SR134.86 134,31 192,82 -
280.8 8,45 3820 3649 .43 151,446 191,06 -

Q.
At
2%,
1%,
164,
18,
a7,
24,
o,

..}.4
[ ]

sl
i
]
23

o240,
LRSI
10440,
150,
10810
1070
1480,
190,
1100
1114

P S

a290.8 @.81 anY40 G4939. 80 129,04 188,93 -
Aon, g 9,10 7692 aH005.98 106,62 184,17 -

EMECHES IR v I I s IR N

s R B con B avve B o B e o B e 3K o I e |

mee.n x4 A10.8 44 n9487 S7098.0%4 109,26 183,71
1130, 0 an.a Apn.g 34 62117 S8699 .33 140,08 182,98
1140.0 e, 7 RiAn. g Yy HEAZ4 HU6E7 .21 19%.79 1835, 37 +
166G . & SREIN A40.8 s H7 432 193440 (127,72 181,73
11608 30.9 AL0. 8 G HYRT7H H3117.24 118,28 179,92
(I R (R A0.8 A60.8 A7 FLI2E 64504 ,14 118,469 178,23

&1 7R7a9 L5194, 82 8,07 175,82 -
PR 74624 K631, 73 111,49 174,14

b FHOHY HZ7191 .25 B7.9% 171,93 -
A b FIRRY HB26E,59 107,73 170,33 -

iga.o 41,0 370.8
1190.0 3.7 ann.a
12a0.0 41,5 AP0 8
1210.0 339 400.8

TR et s 2 3 0
3

it et Bt . PP

410.8
420. 8

&8
4
44,8 430, 8
o
:)
£
1

Bt

79387 9211, 01 P4.24 168,48 -
gae1n 70138, 21 R.72 166,68 -
A9 QEEE0 FOPG3, a2 21,586 164,70 -
Rt RA477 21700, 45 74,68 162,66 -
B46HD 7R421,72 7R3 A0, 65 -
L8240 aEaYa ALY R7 74,786 15R.7¢ -
Ol {Qroae FIRTR ., 7H R4 104,96 -

1220,
1230,
1240,
1250 .0

{
0
{
{
12600 na.
0
{
i
1

Ea3
3 w3
W e

~a

e fonte e
Pl iad

440.8
A4%0. 8
460,82

,
W
5
Yy

12740

1280, 0 470.,8

1290, 4%, 0 4.8 28485 74748, 84 8%, 01 155, 47 -
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Gy o COMPUTER DATA LISTING @ LIST R

INTERVAL . . . . . . . 10m averages,

DEPTH. . . . . . . . . Well depth, in metres,

ROP. + . . . . . + . . Rate of penetration, in metres per hour,

BIT RUN. . .+ . . . . Depth interval drilled hy the hit, in Mefr@ﬁ,

HOURS, . . . . . . . . Cumulative bit hours. The number of hours
that the bit has actually been “on bhaottom”,
recorded in decimal hours,

TURNS, . . . . .+ . . . Cumulative bit turns., The number of turns
made by the bit, while actually “on baottom’,

TOTAL COST . . . . . . Cumulative bit cost, in A dellars,

cosT, .« « « + . . Incremental cost per metre, calculated fron
the drilling time, in A dollars,

CcaosT. . . . .+« . . Cumulative cost per metre, calculated from
the derilling time, in A dollars,

TC v v v v o v o 0 ICOST minus CROBT, expressed as a positive
or negative sign., When the hit hecomes worn,
Cand therefore uneconomic), this should change
from negative to positive,
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DEPTH ~ ROP WOR RPM MW "d"c HOURS TURNS ICOST CCOST PP FC

2638.0 6.6 50.2 51 9.4 1.75 6,19 208935 556.93 953.27 8.6 20.6
2639.0 3.7 30.0 49 9.4 1,93 6,46 21683 283,00 953.76 8.6 20.6
2640.0 5.8 30,0 49 9.4 1.78 6,63 22196 628.96 948.52 8.6 20.6
2641.0 4.4 50.0 49 9.4 1.88 6.86 22872 831.84 946.67 8.6 20.6
2642,0 4.9 35.1 4% 9.4 1.90 7.06 23471 740.54 943.45 8.6 20.6
2643.0 3.7 56.1 49 9.4 2.01 7.33 24264 981.98 944,04 8.6 20.6
2644, 0 9.3 56,6 49 9.4 1.88 7,52 24815 683.74 %40.10 8.6 20.¢&
264%.0 4.4 56.7 49 9.4 1.96 7.74 23483 826.77 938.41 8.6 20.6
2646.0 9.h D7.9 4% 9.4 1.88 7.92 26007 649.24 934.15 8.6 20,4
2647.0 4,9 56.7 49 9.4 1.92 8.13 26613 749.67 931.48 8.6 20,6
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PE604636 ’

This is an enclosure indicator page.
The enclosure PE604636 is enclosed within the
container PE904249 at this location in this

document.

The enclosure PE604636 has the following characteristics:

ITEM_BARCODE
CONTAINER_BARCODE
NAME

BASIN

PERMIT

TYPE

SUBTYPE
DESCRIPTION
REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME
CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

PE604636

PE904249

Drill Data Log

GIPPSLAND

VIC/P1

WELL

WELL_LOG

Drill Data Log for Sunfish-2

8/10/83

9/05/84

w833

SUNFISH-2

CORE LABORATORIES

ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)




D{ULL DA"I’A PLOT
PE Go4 (3L

)



PE604637

This is an enclosure indicator page.

The enclosure PE604637 is enclosed within the
container PE904249 at this location in this
document.

The enclosure PE604637 has the following characteristics:
ITEM_BARCODE = PE604637
CONTAINER_BARCODE PE904249
NAME Temperature Log
BASIN = GIPPSLAND
PERMIT = VIC/P1l
TYPE = WELL
SUBTYPE = WELL_LOG
DESCRIPTION = Temperature Log for Sunfish-2
REMARKS =
DATE_CREATED = 8/10/83
DATE_RECEIVED = 9/05/84
W_NO = W833
WELL_NAME = SUNFISH-2
CONTRACTOR = CORE LABORATORIES
CLIENT _OP_CO = ESSO AUSTRALIA LIMITED

Il

(Inserted by DNRE - Vic Govt Mines Dept)



PE 604 6}
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PE604638

This is an enclosure indicator page.
The enclosure PE604638 is enclosed within the
container PE904249 at this location in this

document .

The enclosure PE604638 has the following characteristics:

ITEM_BARCODE

CONTAINER_BARCODE =

NAME

BASIN =

PERMIT

TYPE
SUBTYPE
DESCRIPTION

on

PE604638
PE904249
Pressure Log
GIPPSLAND
VIC/P1

WELL

= WELL_LOG

REMARKS =
DATE_CREATED =
DATE_RECEIVED =

W_NO
WELL_NAME

CONTRACTOR =
CLIENT _OP_CO =

(Inserted by DNRE

Pressure Log for Sunfish-2

8/10/83

9/05/84

W833

SUNFISH-2

CORE LABORATORIES

ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)



PILE SSULE P Lo7

PE GOL L3R



PE604639

This is an enclosure indicator page.

The enclosure PE604639 is enclosed within the
container PE904249 at this location in this

document .

The enclosure PE604639 has the following characteristics:

ITEM _BARCODE
CONTAINER_BARCODE
NAME

BASIN

PERMIT

TYPE

SUBTYPE
DESCRIPTION
REMARKS
DATE_CREATED
DATE_RECEIVED
W_NO
WELL_NAME
CONTRACTOR
CLIENT_OP_CO

(Inserted by DNRE

]

PE604639
PE904249
Geoplot Log
GIPPSLAND
vVIC/P1l

WELL
WELL_LOG

Geoplot Log for Sunfish-2

8/10/83

9/05/84

w833

SUNFISH-2

CORE LABORATORIES

ESSO AUSTRALIA LIMITED

Vic Govt Mines Dept)




GEoPLo7

PE 604 63T



PE604640

This is an enclosure indicator page.

The enclosure PE604640 is enclosed within the
container PE904249 at this location in this
document .

The enclosure PE604640 has the following characteristics:
ITEM_BARCODE = PE604640
CONTAINER_BARCODE = PE904249
NAME = Mud Log
BASIN = GIPPSLAND
PERMIT = VIC/P1l
TYPE = WELL
SUBTYPE = MUD_LOG
DESCRIPTION = Mud Log (Grapholog) for Sunfish-2
REMARKS
DATE_CREATED = 8/10/83
DATE_RECEIVED = 9/05/84
W_NO = W833
WELL_NAME = SUNFISH-2
CONTRACTOR = CORE LABORATORIES
CLIENT_OP_CO = ESSO AUSTRALIA LIMITED

(Inserted by DNRE - Vic Govt Mines Dept)
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